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FOBJii W OSD. 


The reprinting of a sixty-year-old scientific publication, for sden- 
tific leasons and in response to a scientific demand, is a raie evont 
indood. Yet it is precisely for such reasons and in response to such a 
demand that the Carnegie Institution is presenting once again its 
Publication 87, The Calif otnia Eafthgttake of Apiil 18, 1906. 

Dr. William W. Buboy, whoso lifetime of investigation has influ- 
enced the course of modem geophysics so widdy and deeply, and whose 
knowledge of the drcumstanccs surrounding the 1906 earthquake is so 
unique, has honored this edition with an Introduction that provides in 
detail the sotting in which the 1906 Beport was made It was Dr. Bubey 
who first sensed and emphasized the spedal timeliness of the Beport 
today. We believe that goophysidsts at large m coming years will 
share our gratitude to him. 

The reprmting has been mado pohsible by a grant of i|tl5,000 from 
the Harry Oscar Wood Fund for this purpose. The late Dr. Wood, a 
noted seismologist and fifteen years a Beseardi Associate of the Insti- 
tution, was also, most appropriately, a Prindpal Contributor to this 
volume. 

Cabvl P. Habxixb 
President, Carnegie Instilution 




INTEODUCTION 


RKOiiinicndRtioii'i to ippiiblish thifa book liavp come from numerous souicuh — ^mohl 
influeiitially, fiom Ur Ian Oampbell As SUle Geologihi of Ibo Ctilifoniia Division of 
Muws anti Gralngy, Di nnmiilH'll was very much uwaie of (he cm lent wide^pieod intei- 
est, iMth iiopuiai and academic, m caithquakeh and of the demand foi thw lepoil at 
Idmiries thioughonl California and elhewhcre 

In order to nndei stand the place and impact of this lopoil when it appeared and to 
viea' it 111 its historical pcinpoclive, it u of nileicht to leviewbiicfly the progreah of the 
seienee of seismology mteinatioiuilly and in the United States up until the publication of 
Uiis leport in IflOS and 1910 

Klaithquakes have always been n honroc of keen intciest — and of torroi — to man In 
iiueicnt and medieval tinich, they wore vaiionsly attiibnted to volonnie action, to the col- 
lA])se of lock eavpins, to explosions or the iiisiiing of winds nndei ground, mid to supot- 
iiaturnl eaiiseh With audi a iiingc of anggested exidniiations, it is not surpnsing that 
individual earthquakes that cans^ groat devastntiun and Iosh of life slumld ]^ve become 
Uie object of detailed examination h}' persons of a eiirions and hccptioal tnm of mind and 
with a lieiil Iniraid natural philosophy It is in large imit tlio ichiilt of a seiiea of mono- 
gniphic stndws by sncih invisitigatois that aeisniologv eiiieigcil as n seiontiiic discipline 
indepisident of the iiiirostiiuned hpoeidation of cailiet writeia 

The hcieutific invehtigation of caithqnakes may be said to luive begun with a study, 
published III 17(11 liy John MiclicU of Oambildge ITniveiaity, of the great Tjihboii eaith- 
qnnke of ITfiS Micludl broke fiee fioiii the inteiqireiatious of eliihsioal writeih of tlie past 
and relied hoIcIv on the evidence of dm>cl obseiviitioiis A Intel inilestone in the develo])- 
iiient of Mssinology was an investigation of a devastating earthquake at Niijiles m IHi^. 
Tn 1Rfi2 Robeil Mallet, a piaetieal engineei of Dublin and later of Txmdon, imbluihed a 
classic rainiogiaiih on this Neapolitan quake tiiat stood without tivnl until B D. Oldham’s 
roiioit in 18% on the great enithquiike of 1697 at Assam, India 

In the years following Mallet's wotk, aewniology advanced siguiduantly as a ficlimtiflc 
diseqilinc Michele dc Bobai, Guihoppe Mercalli, and aasociales in Italy, Fianeois Foiel and 
Albert Heim in Switzeiland, Mnaid Senss m Anstiia, Monteshus de Ballore in San 
Salvador, Fiance, and Chile; and others m Germany and Russia described iiidividnal 
earthquakes, compiled icgiond catalogs of thoir oceiirrenoes, and bystomused the report- 
ing of carlhqnake intensities On May 2, 1877, an eaithqnakc woa fdt widely throughout 
ceiitiol Em ope, and in the followmg vear the Swisa Seismologiool CommiBUon waa 
founded It sumvob today aa the Swias Earthquake Service and hah served as the model 
for aimilar organieations m other conntnea. 

Smamology emerged aa a quantitative boiencc in the late lB80’s In Japan. On February 
22, 1880, Yokohama was rocked by a destructive earthquake, which became the aubjcct of 
a memoir pnbhshed hy John Milne, a BiiUah profoaaor of geology and mining at the 
Impenol Gollego of S^neeiing at Tokyo The memoir waa pnbliBhed in 1880 and latex 
that year, on kfilne'b mitiative, a group of British and Japanese teachers foimed the 
Seiamological Society of Japan. Deaignera and builders of the flrat effective aeiamo- 
graidiB, Mdnc and Ida co-workers investigated mdividual quakes, the nature of earth- 
qn^ motion, and the diatribntion of quakes in space and time Iiidivi^nala m the group 
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perfoimed snamic experimenta liy means of artifioiol uploaiona, compiled eomprehenaiTe 
catalogs of Japanese and ddatant earthqnakeb, and diew tlie fint ttavel tim^iatanoe 
onrves These innovative methods of investigation were the foundations of modem 
seismology. 

The stndy of earthquakes advanced somewhat more slowly in Noith America than 
in Enrope and Japan J D Whitney, piofesaor of geology at Harvard University, 
stodied the Owens Valley, California, eorthqDske of 1872 and leported on it that same 
year. G. BL Gilbert, of the U 8 Geological Surv^, in 1884 deaciibed numerous recent 
fault scarps boidenng the Waaatoh Mountains and elsewhere m the Great Basin and 
compared them to Bumlar scarps prodneed by the Owens Valley quake In 1889 C E 
Dutton, also of the U. 8 Geological Suivey, published a monograph on the gieal ChailcB- 
ton, 8outh Carolina, earthquake of 1886 In a senes of articles published from 1872 
through 1886, C. G ECoekwood, professor of mathematies at Butgers and then Ptinceton 
University, began the compilation of a catabg of eaithquakcs in the United Btates Bodk- 
wood’s catalog was continued for the earthquakes of Califoniia, Baja California, Oregon, 
and the Washington Terntoiy fiom 1887 through 1888 by E. 8 Holden, dnector of the 
Idek Observatory at Mount Hamilton, California, and two of hut colleagues These annual 
lists were irablished as Bulletma of the U 8. Geological 8uivey 

Holden installed the fiiat seismographs in the United States at Lick Obseivaloiy 
and at the Univeisity of California at Berkeley in 1887 Probably the fiist scutmic station 
in North Amerioa to use a seismograph with continuous recording was at Toionto in 1896 
By 1901, there weie continuous refolding siahons at Baltimoro, Maryland; Philadelphia, 
Pennsylvania; Victoria, B C ; and Mexico City, Mexico, and Iqr 1904, there weie statioiih 
in Washington, D C.; Cheltenham, Maryland, Sitka, Alaska, and Honolulu, Hawaii 

In 1901 the first conferenoe to estabhsh an intoinBtsonal organisation of seismolo* 
gists met at Strasbonrg. By the time of the second confcienoe m 1908, twenty oounlneH 
were represented — double the numbci that had attended the first H P. Bond, the anthor 
of Voliune D! of tho piesent stndy, ropresented the United States and was alao prcHont 
at the first meoting of the permanent commishion in 1906, which meeting led to the foniid- 
ing of tha Litemational Seiamological AasociatioiL That organisation met first at the 
Hague in 1907 and onoe again Beid waa one of the delegates * 

On Apiil 18, 1906, shortly after 5 00 am, a great oarthquake stindk San Fiancihco 
and a long narrow band of towns, vdlages, and eonntiyside to the north-noithwcbt and 
sonth-sonthaaal Many bmldmgs were wrecked, hnndiods of people wore killed; eleotnc 
power linob and gas mains were broken Pircs broke out and bnmed wildly for days, ntierly 
ont of oonlrol becanae of aovetud water wiAina 

Tha ground had broken open for moie than 270 miles along a gicat fault— the Sail 
udreaa nft The oonntiy on the east ude of the nft had moved southward iclativo to 
the countiy on the west side of the nft The greatest displacement had been 21 feet about 
SO miles noithweet of San Franoisco 

Nearly all the soientistb in California began unmcdiatdy to aasemble obborvatioiis 
on tlmnanlts of the quake Prof easor A. C. Law&on, chairman of the geology department 
nt the University of California, took the firat atepb that led to Qovomor George C. Pardee's 
appointment, three days after the shoiA:, of a State Earthqnake Investigation Cmmnia- 
aion to unify the work of seientifie mvestigations then under way The members of this 

■Qntflnbng, Baoo, Seumology, in OMkn. M8S-1M5, SOtb Anmv Vd Oad Soe Amer, p 486, IMl 
Modi cddihimal mlomiatioa abont llu lustoiy ol temndogy mav ha fnind in 

^ Foowtan a/ flaolow, Shdad,llMimlIin*Oo,190B Bepnntad, Dorar Paha , 

flOe ^ Danetopaiaii/ of Ma Oaokguial Bomou, Dover Paha , Ine , 1988 Bapnnted, 

Daviaon, Oiailea, Xho Fomdmt of Soumotogg, Cambndga Dhiv Ptaaa, MO pp , 1997 
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ConuniRMOii voic ProfehRor Lawson, Chairman, J 0. Btannci, profesaor of geology 
at Slanfoid TJnivcibity, Ghailes Bnickhaltei, clircotor of the Chabol Obsorvatoiy at 'Oak- 
land, W W Campbell, director of Lick Obscrvatoiy, George Davidson, piofebRor of 
astionomy at the ITnivcrhity of California, G K Gilbcit, geologist of the U. S. Goological 
Suivoy, A 0. rjciisclmer, profeshor of asliononiv at the IlnivcrRity of California, and 
H F Bold, profeshor of geology at Johns Hopkins Umveihity With the exceptions of 
Gilbert and Beid, none of the CommiHsion memberR weie then known as atudonts of 
earthquakes Ncvui Iheless, they weic a diRtingnished and highly competent group of 
moil Two of the geologiatfl and two of the oalranomei s wore then members of the National 
Aendcmy of Soicneen and three others subsoqnently became momberh of that body 

At itR first meeting thiee days oftei it was appointed, the Commission organized 
itRelf into two eommittoeR One, (bailed by Lawson, was to detcimino hurfoco ohangeR 
dssoouiled with the earthquake and to collect data on the intcnhity at dilTuront pUiecR The 
second eommiltoo, with Lensdmei as chairman, won assigned the colleehon of data on 
the lime of arrival of the earthquake at different placcR A few weeks latoi, when the main 
featnieR of the quake had become known, a thud committee, led by Beid, was appointed to 
coiiHidci problems of the g^eoidiysioR of the earthquake. The three committeea consistod of 
memberR of the Commuhion and 21 other smenlists, many of whom — such as Fusakichi 
Omoii, professor of seismology at the Impeiial ITniversity of Tokyo and one of the 
grentoHl seismologists of Jaimn — were already well-known and many others who later 
became mtemationally known as lesdeiR in geology, mathematics mcteoiology, and other 
flelds of science 

No Stale funds were available to defray the exiienses of the Commiasions inventigation, 
Imtprovisionfor this imrpohc was mode by the Carnegie Institution of Washington. 

Tlie Commission nnbmittod a preliminaiy repoit of twenty imgoR to Governor Pardee 
on May ,11, ItMKl In November of the Ramo year, the conatitution of the Seismologicol 
Hoeiely of Amerioa was adopted. Tlic first piosident of the Society was George Davidson, 
followed 111 sneceHsivo years by A. G. Lawson, ,T. C Biannei, and A G McAdie, a member 
of Committee II of tlie Eait^naka CommisRion The hecrelary of the Society foi many 
years was S 1) Townley, alho a niembci of Committee II 

In piepuralion of the final loporl, hnndreda of people were intei viewed and ovidcnco 
WHh collected fiom every damaged area an well as from reoordH from seiMiiograiih stationR 
throughout tlie world. Ijawson spont the winter of 1906-1007 in Washington compiling 
and editing individual reports from more Hum twenty collaborating soientists. He pro- 
pared an introduction, a section on the geology of the Coast Bnnges, and many ozplana- 
lory htiitements and Rummaries to weld tho woik into one unified ie|)ort Volume paits 
1 and II, and the accompanying foho atlas were pnblinlicd in 190R by the Carnegie 
Tiistitntioii of Washington Volinne Thr ifarhmira of Ihr Ktn thquahr.hy "K F Beid, 
followed in 1910 

The cxluiuhtivo report wan favoiably received on its publication and it continues even 
today to be very highly regarded by seismologists, geologists, and enginceis concerned 
with eaithquake damage to boildings Volume I, established a model of earthquake inves- 
tigation and reporting that has been widely followed evor since Fnithoimore, it alfoids 
an invaluable piotoiial recoid against which tectonic and other geologic dhangca since 
1906 can bo compared Beid’s masterly presentation of the dastio lobonnd theory of 
earthquakeb in Volume II, lemams today an apparently sahafactoiy ozidanation of one 
of the more important medhanisms of seismie activity In all, the report stands os a mile- 
Htone in the development of an understanding of earthquake mode of action and ongm. 

WxiiUAM W. Bunav ' 




PREFACE. 


The oticuuiit ot the CaliCtirnm eurlliquake u[ Aiml 18, 1008, contiiined in tliih 
report, o\i.'iiii)lihoa the apint ot oooperAtiou which perviuleH tlie acicntitic work in »iir 
day. liiiinetimlely following the gi’onl tJiook not only %vue the ncuesfiity of a soienlilii 
inquiry geneially perceived, but it wob realiKcd Unit tlie ocl'cmoii affoidcd an exu'ii- 
tional oppoiluiiily for adding to our knowledge of uarlhqunkcb. The acientiflo men 
of the bUto, each on hia own initiative, began the woik of oaseinbling ubbeivatioim , 
the more intelligent citiKona Itccaino permaleul iii their inqumea oa to the nature ni 
llio eavUiipiake, ita extent and intensity, and the uaubcs in geiioml of aueh tcinble 
dianalers, and the staLu, llirn ila tlien (lovemnr, Ucoige C. Paidee, unified the woik 
of bL-ientidc mvebligation by the appointnienl nl a cniuimtlco of eight to diruot thu 
work Tina coniinittee waa appointed on Apiil 21, 1006, luid hoconie known oa Iho 
Stale Eai'tliqnake Iiivehtigutioii Coinuiiasion On Hlay 31, 1006, thu CoinnuHaiini 
aiibmitted a “Pi'climinniy Rcpoi-t’' to the Governor, whioh wna piuited and very 
generally dialributed. In this report the details of the urganiaation of the Comniis- 
wini, tlie proginm of ita woik, and tlie icbiilta attained to tliat date 01*0 aet forth. But 
while tlie CoiimiiHHion auled under the authority of the (iovornor ot the State, no 
money wiih provided by tlui Govariinient for tlie eoudnet of ita work. 'I'liu eiiibtir- 
roHUiiuiit ariHing from tins lock of funila woa lulieved ahoiit Juno 1, 1006, by a aiib- 
veiition from tlie Gaiiiogie Inatitution of Wabhiiigton, wluuh enahled the Cominiasiou 
to pnihooiito ita ivurk na it liad Ixicii planned 

About Uio end of Uie year 1006, the greater iHirt of the ohaorvationul data having 
lieen collected, the work of initing, coordiiintiiig, coinpibng, and editing the bamo 
devolved upon the Chairman of the Coinmiasion. The robultb of tlim work, moliiding 
auveral r^ioouiI papers by vanoiu iiivebtigatoiu, are eoiitained in Vuhuno I, paria I 
and II, of tlie repoit and in the tivenly-fUe maps of the act'iimpaiiying iithn. In thia 
volume efqpooial effort haa boon iniule to give due orodit to ovuiy eoiitvibiilor, whether 
ho bo a aeientifio writer diaeuahing some partieiiLir plinae of the genrrid problem, nr 
a citiren oahiatnig with local infoiraatinn. In all cnaea whcie there ih no nhunplioii 
of authonJnp the Chuiminn of the Gommiaaion la rohpoiisible for the atatoineula made. 
The multijilioity of contiibiitnra has mode it mroiiveiiiont to diixdioato tlusir iiainua 
in the already longtiiy table of contenta. 

Til general. Volume I la a record of obsoivatioua with quite subordinate diaouhaion 
of the facta leeorded. The effort to condense the reeonl as far as possible boa been 
tempered by tlie desire to omit no bignifioant foot, bo tluit the record may be aa 
complete as poaaible for purposes of comparison with similar events which may occur 
in years to come. In the preparation of this volume the Chairman of the Commission 
gratefully acknowledges the kind adinoe and cordial assistance of Mesars. G. K. Gil- 
bert and H. F. Reid. The Commission is also under great obligation to its Secretary, 
Mr. A. O. Leuschner, for his very efficient servioes 

Volume II IS chiefly a discuasion of instrumental records and of the data bearing 
upon the meohaiuoa of earthquakes, by Mi. H. F. Reid, who also oontributes a general 
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PREFACEL 


ilisi'iiSHion ot feho tlionry uE the seismograph, which u the first to appear in English. 
Ai'cmiqMiiyiiig this volumo are many seisinograms of the earthquake, which appear 
in the gviiural nlUiH. These Heismograins are records of the shook as registered at 
iiliiiohl nil the si’ihiiiiilogioal sLalions tlie vroild over, and are published at the siig- 
of thii IiiluriiiiLioiial Suibinological Association for purposes of comparison with 
oiiit aiinthur, to the mill Llial tlic best recoiding devices may be geneislly adopted, 
and .ilso for coinpariHoii with Uio similar senes ot seismograms of the Vslparaiso esrtli- 
qiinku of August 10, lilOfi, which lias been published by the Association. 


llkBki i.h\, Mdy tl, imis. 


Axdvbw G. Lawson, 

CAiiirman Stale BatlbqwAa InMottgatum CbniiMUion 
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THE GALIFOENIA EAETHQUAKE OF APEIL 18, 1906. 


INTfiODUGTION. 

On the momiiig of April 18, 1906, the coastal region of Middle Galifomia was shaken 
by an earthquake of unusual aoventy. The time of the shock and its duration Taried 
slightiy in diilGrent localities, depending upon their position with reference to the scat 
of the disturbance in the earth's cnial, but in general the time of the occunence may 
be stated to be 5“ 12” a. m. Pacific standard time, or the time of the meridian of longi- 
tude 120° west of Greenwich; and the sensible duration of the shock was about one 
minute. 

The shock was violent in the region about the Boy of San Francisco, and with few 
exceptions inspired aU who fdt it with alarm and consternation. In tlio cities many 
people were injmed or killed, and in some cases persons became mentally deranged, as 
a result of the disasters which immediately ensued from the commotion of the earth 
The manifestalions of the earthquake were numerous and varied. It resulted in the 
general awakening of all pcoffie adoop, and many were thrown from their beds In the 
lono of maximum (Usturbanco persona who were awake and attending to thob afiain 
were in many cases thrown to the ground. Many persons hoard rumbUng sounds imme- 
diately boforo feehng the shook Some who wae in the fiekls report having seen the 
vudont swaying of trees so that their top branches soomod totouch Iho ground, and others 
saw the passage of undulations of the soiL Several oases are roporled in which persons 
Buffered bom nausea as a result of the swaying of the ground. Many cattle were thrown 
to the ground, and m some instaneea horses with riders in the saddle were similarly 
thrown Animals in general seem to have been affected with terror. 

In the inanimate world the most common and characteristic effects were the rattling 
of windows, the swaying of doors, and the rocking and shaking of houses. Pendant 
fixtures were caused to swing to a^ fro or in more or loss eUiptical orbits Pendulum 
docks were stopt Furniture and other loose objects m rooms were suddenly diqdaced. 
Bnck ohimneyB fell very generally. Buddings were in many instances paiiadly or 
eompletdy wrecked; others were shifted on their foundations without bdng otherwise 
seriously damaged. Water or milk in vesads was very commonly caused to dop over or 
to be whdly thrown bom the vessd. Many water-tanks were thrown to the ground. 
Springs were affected either temporardy or permanently, some being diminished, others 
increased in flow. Landslides were caused on steep slopes, and on the bottom lands of 
the streams the soft alluvium was in many jdaces caiued to crack and to lurch, pro- 
dudng often very considerable deformationa of the surface. Hus deformation of the 
soil was an important cause of damage and wredcage of building^ dtuated in sudi tracts. 
Bsilway tracks were budded and broken. In timbered areas in the sone of maximum 
disturbance many large trees were thrown to the ground and in some cases they were 
snapt off above the ground. 
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The most disastrous of the effects of the earthqunJce were the breaking out of fires and, 
at the same tune, the destruction of the pipe systems which supplied the water neces- 
sary to combat them Such fires caused the destruction of a Isi!^ portion ot San Fian- 
cisoo, as all the wmkl knoe'S, and they also intensified the calamity due to the earth- 
quake at Santa Rosa ami Fort Bragg The degree of intensity with which the earthquake 
made itself felt by these various manifestations diminished with the distance from the 
seat of disturbance, and at the moie lemote pomts near the hmits of its sensibility it 
was peiceived only by a feeble vibration of buildings during a brief period 

The aiea over which the shock was perceptible to the senses extends from Coos Bay, 
(hegon, on the north, to Los Angeles on the south, a distance of about 730 mUcs, and 
-easterly as far as Winnemucca, Nevada, a distance of about 300 miles from the coast. 
The temtory thus affected has an extent, inland from the coast, of probably 175,000 
square miles If we assume that the sea-bottom to tbe west of t^ coast was similarly 
affected, which is very probably true, the total area which was caused to vibrate to such 
an extent as to be pero^ble to the senses was 372,700 square miles. Beyond the 
limits at whidi the vibrations were sufficiently sharp to appeal to the senses, earth waves 
were •propagated entirdy around the globe and were recorded instrumentally at all the 
more important seismolopeal stations in ennhaed countries 

The vaiious mamfestations of tlie earthquake above cited, mduding the cracking and 
deformation of the soil and incoherent surface formations, were the zeaults of the earth 
jar, or commotion m the earth's crust. The cause of the earthquake, as will be more 
fully sot forth in the body of this report, was the sudden rupture of the earth’s crust 
along a line or lines extendmg from the viomity of Point Ddgada to a point in San 
Benito County near San Juan, a distance, in a nearly straight course, of about 270 milwi- 
For a distance of 190 miles from Point Arena to San Juan, the fissure formed by this 
rupture is known to be practically continuous Bqyond Pomt Arena it passes out to 
sea, BO that its continuity with the mmilar crack near Pdnt Ddgada is open to doubt; 
and the latter may possibly be an independent, tho associated, rupture parallel to the 
mam one south of Pomt Arena. It is most probable, howe\'er, t^t th^ is but one 
continuous rupture. The course of this fissure for the 190 thiW thru which it has been 
followed IS nearly strught, with a bearing of from N 30" to 40° W., but with a slight 
general curvature, the concavity being toward the northeast, and minor local curvatures 
The fissme for the extent indicated follows an old line of seismic disturbance which 
extends thru California from Humboldt County to San Benito Coimty, and 
Boutberly obliquely across tbe Coast Ranges thru the Tejon Pass and the Cajon Pass into 
the Colorado Desert This line is marked by features due to former earth movements 
and will be referred to m a general way as a nft, the term being adopted from the 
usage for analogous features m Palsstme and Africa To distinguish it from other nfts 
of similar origm, it veil bo refeired to more specifically as the San Andreas Rift, the 
name being taken from the San Andreas Valley on the peninsula of San Francisco, where 
it exhibits a strongly pronounced character and where its diastrophic ongm was first 
recognized m liteiature 

The plane or zone on which the rupture took place is, so far as can be determined 
from a study of the surface phenomena, nearly vertical, and upon this vertical plana 
there ocemred a hotizontsl displacement of the earth's crust or at least of its upper 
part. The displacement was such as to cause the country to the southwest of the rift 
line to be moved northwesteily relatively to the country on the nnrtliaaHt. side of 
line The differential displacement in a horizontal direction was probably not less t-Lan 
10 feet for the greater part of the Rift; in many places it measured over 16 feet, and in 
one place as much as 21 feet. 

‘ Roy Geognph Soo vol iv, 4, 1B04 Tho Gnat Rift Vaney, by J W Gregory, i gos 
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This diflcrcntial displacement of the earth’s crust along the plane of rupture constitutes 
K fault, and will be so referred to in the text of the icpoit It is named the San Andreas 
fault The intersection of the fault iilane or uanow zone with tlie surface of the ground 
Is manifested cracks, heaved sod, scarps, etc , and these manifestations are desig- 
nated the fmilHroEB As a result of tliis fault, all the fences, roods, railways, biidgcs, 
tunnolb, dams, pipes, and other struotuics wluch most its path were dislocated All 
pioperty hnes and other survey lines which wcie lutriscctcd by it woio offset. Inasmuch 
as the movement of the earth which caused the fault was not confined to its immediate 
vicinity, but was distributed over a oonsulcrablo belt of country on either side of the 
trace of the rupture, the latitudes and bngitudcs of a large portion ot the Coast Ranges 
of California wme changed, and the tnanglos established by the Coast anil Gcodctio 
Survey in its triangulation of the n^on weio distorted. 

In addition to the horizontal displacomcnt there was, particularly toward tlio noithom 
end of the fault, a vortical displacement probably nowhme exceeding 3 to 3 feet, whcicby 
the country to the southwest was raised itdativcly to that to the northeast. In many 
places, however, particularly toward the souiliem end of the fault, no vortical daplaco- 
ment can be deteotedr and there a some indicalion that, if there was vertioal displace- 
ment in this regbn, it was the rovoiae of that observod in tho northern portion of the 
fault. This rupture at the earth’s onist gave rise to certain mauifostations at Llie surface 
which resemble those described above as a result of the vihiaiory commotbn of tho 
earth, due to the sudden displacement. Tho oracking and rending of tho suriacc along 
the line of the fault is a direct expression of Iho rupture and displacement which oiigi- 
nated the earthquake, wfaeresa tho cracks, fissures, and luiohmg of the soft bottom lands 
and the ImhIhIMb cracka on the hillaulcs, whether near the fault lino or remoto from it, 
are leforable to the oscfilatlon of tho crust. Tho two classes of phenomena must, thdre- 
fore, be discruninatod, parUoulaily as there has been a tendoney on the port of some 
obs^ers to ftlwm tho eccondary plimomena with tlic primary and mtorprat the formor 
as mdicative of fault liiics m tho earth’s crust, when in icafity tliry ore merdy superficial 
phenomena. 

While the shock was perceptible to tho senses to the extent above ihdicatcil in Cehlomia, 
Nevada, and Oregon, the distiibution of the hi^or grades of mtcnmty was romarkafaly 
linear and was definitely related to the fault Uhe, and to the general trend of the coast of 
CSsliforeia. This may be hrou^t out in a prcluninary way stating that a sono of 
destructfve effects extends paralld-to the Rift from Humboldt Boy, in Humboldt CSounty, 
to the vioinity of King City in Monterey County, a distance of 350 miles. If we tsko tho 
throw of brick chimneys and allied phenomena os indicating the limits of what may be 
called destruoUve effeota, tho width of this sone may be fairly approxunatod at about 
70 milcB, or about 36 miles on cither side of tho fault, oi its prokm^ljbn where no actual 
fault ia observable at the surface. Tho length of this zone of dostruetTon is thus five 
tunes greater than its \ddlh, and the total area within which the shock was sufficiontly 
severe to throw brick chimn^ may be placed at something over 25,000 square miles; 
it bemg assumed that the seventy to the southwest of the fault, beneath the waters of 
the Faoifio, was equal to that on the land If the fault near Point Dclgada be regarded 
as distinct from that extending from Point Aiena eoutheaeterly, then the total area of 
theee hi^ mtenatios would be oansiderably laiger m the direction of the Pacific 

Withm this outer hmit of destructive ^ects the intensity mcressed toward the fault. 
But proxiimty to the &ult was not the only factor determining the degree of intensity. 
The soft, more or less incoherent, and water^aturated aUuvial formatiaes of tho valley- 
bottoms were much more aever^ tliakea than the rooky Elopes of the intervening 
ridges, and the structures upon them were conaequently more commonly and more 
oompletely wrecked. It is not understood by this exceaeive damage on the valley- 
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bottoms that the vibratory movement due to the passage of the earth-trave was 
chaiaeteiiaed by greater energy than where it traversed dastie rooks; but that this 
energy was manifested in a form of movement more destruetive to structures upon 
the surface. The intensity of the shock upon the valley-bottoms, as inferred from 
damage, seemed abnormally high. Ih terms of energy it was probably not abnormaL 
It thus became necessaiy to discriminate between apponmt vnienxOy and real vUenmiy 
Inasmuch as we have to deal primarily with obs^able effects and record these as 
a basis for inference, it baa been found convenient -to use the term "apparent mten- 
aity" in a technical sense thruout the report; and all the grades of intensity qiecified, 
even when the qualification "apparent" is omitted because of the weansomenesa of its 
reiteration, are grades of "apparent intensity” arrived at applying literally the 
criteria of the Rosai-Ford scde 
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DEFnimnns. 

In common with many other mouniainoiu tracts the world over, the Ooast System has 
limits which are diflBcult of precise definition. The criteria which serve to discriminate 
one tract from another are various and have (Afferent values in different oases. Any 
attempt at precise definition must be more or less arbitrary. An outdins of the extent 
and subdivisions of the system will, however, be presented in summary fashion. 

On the north the Coast System extends to the northern end of Humboldt County, and 
in that county and in southern Trinity County the last typical ridge is South Fork 
Mountain. is a remarkably linear ridge begiiming near the coast and extending 
with a northwest^outheast course to the vicinily of No^ Yallo BaUy Mountain. Be- 
yond South Fork Mbuntun to the northeast lie the Klamath Mountains, a group more 
nearly allied in the history of its uplift and in its constituent rocks to the Sierra Nevada 
tibftii to the Ooast Range. On the south the Coast System is sometimes regarded as 
ending in Santa Barbara County; and the mountains of Southern OsliforniB, thence 
east-southeast and south to the Mexican boundary, are regarded as a distinct system, 
bring viewed as a northerly prolongation of the orograp^ axis of the peninsula of 
Lower California. The chief canrideration favoring this distinction is the change in 
trend of the mnimtiiin ridges, iriiich becomes apparent just north of the Santa Barbara 
fiiiftTiiiBl- Other facts favor this diserimfnatian, such as the prevailing absence of the 
Franriscan formations in the mountains of southern California and 1^ greater abuor 
dance of granitic rocks; but more especially the greater inrisivenea of the structural 
lines, indicating, on the whole, more intense orogenic actum. But these conriderationa 
are largely ofihet by tbe unmiriakable continuity of the tectonic lines of the northern 
ranges into the mountains of southern California, and by the fact that the movements 
to which their larger features are doe date from the riose of the Tertiary. It would 
iMMwn , therefore, t^t there is soffirient unity of character in these coastal mountuns, m 
spite of their change of trend, to warrant thrir bring riassed as the Coast System from 
South Fork Mountain south to the Mexican boundsry and beyoiui. That term may 
be used in a comprriiensive sense, significant of the genetic and structural unity which 
runs thru them. 

It will nevertheleas be very convenient to recognise three subdivisionB of the Coast 
System thus outlined. The first of these subdivirions extends from South Fork Moun- 
tain on the mirth to the Valley of the Cuyama River on tho south, and may, in accord- 
ance with popular usage, be referred to simply as the Coast Ranges, the term ''system" 
bring used oidy when it is intended to express the more comprehensive view. The second 
subdivision fa a broad ohun extending from Santa Barbara County to the far side of the 
Colorado desert with a general trend of west northwest-east southeast, and including the 
San Rafael, Santa Ynei, Santa Susannah, Santa Monica, San Qabriel, and San Ber- 
nardino Ranges, and alw, periiaps, the Chocolate Range. This chain is sometimes 
referred to as the Sierra Ma^, tho tto full application of the term in popular usage is not 
dear. The third subdivision embraces the mountainous country south and southeast 
of the valley of Southern California, the principal ranges of which are the Santa Ana and 
the San Jacinto. Hieee have the northweBteoutheast trend of the Coast Ranges and, 
in aceordanoe with the suggestion of some of the earlier writers on Californian geology, 
may be referred to as the Peninsular chain. 

t 
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OEOIOOICAL HISTOK7. 

The Coast Ranges of California have had a long and vaned geolo^cal history. Their 
structure is complex and the sequence of fonnatioiis differs at different points. Several 
of the more important groups of aedunentaiy rocks oontun, so far as known, but few 
fossils or none at all. Only in recent years have the topographic maps necessary for 
an adequate study of the stratigraphy and structure of the region become available, 
and thm only for limited areas. Nevertheless the general outlines of the geology of 
the Coast Ranges are known, and m some of the localilaes whudi have been topograph- 
ically mapped, a conaiderable body of detailed information is at hand 

The oldest sec^entary rocks of the Coast Ranges are of unknown age They com- 
prise impure and somewhat magnesian limestone, quartsites, and various crystallme 
schists. The limestones are usually m the form of coarse maiblB varymg in color from 
dark gray to white and containing frequently some graphite and less commonly hme 
silicate. The quaitsites are thoroly indurated, as a rule, sometimes to the extent of be- 
ing vitreous, and usually show well-marlred atratificatioiL The schists have as yet been 
little studied, and no adequate observations upon their character in detail have been 
put on record. They are known, however, to comprise both micaceous and homblendic 
varieties 

These marUes, quarthites, and crystallme schists are known only m more or less 
fragmentaiy form, associated vnth considerable bodies of granitic rocks which have 
inv^d them as batholiths. The most common occurrence of the marbleB, quartsites, 
and Bohists is m the form of limited bdts and isolated jiatcheB embedded in the granitic 
rocks, or m hnuted areas flanking the margins of the batholiths, and showing evidence of 
contact metamorphism It Is evident m most cases, and is probably generally true, 
that the granite of the Coast Ranges is of later date the inAfai.itinrpyiii» sedimentary 
rocks Bssodated with them. 'While the age of these pregramtic sedimentary formations 
is at present unknown, the age of the gcamte is suggested by its seeming identity with the 
granite of the Sierra Nevs/^ The latter is a vast bathdlith known to be intrusive 
in Paleosoic and Mesosoic strata as late as the Upper Jurassic This gramte has been 
followed thru the Sierra Nevada to Tehachain and Tujon Pass, where the range curves 
sharply around and passes into the Coast Ranges Passing northerly thru the Coast 
Ranges, granite identical m character with that of the Siena Neva^, and carrying 
Identical mdusions of dder sedimentary rocks, is traceable in more or less extensive 
areas from the upper reaches of the Cuyama River to Bodega Head on the coast north of 
the Golden Gate. It thus seems probable that the gramte of the Coast Ranges, hke 
that of the Siena Nevada, is of late Jurassic or poBtnJurassio age. The granitic nx^s of 
the doaat Ranges, together with the {irugranifio rocks into which they are irruptive, 
constitute a complex which is thus the probable analogue of the Bedrodr Complex of the 
Sierra Nevada. 

This Coast Range Complex was subjected to vigorous eroeSon and then submerged to 
serve as the sea floor upon which the senes of rocks known as the Erandsean was 
deposited. This senes oondsts for the most part of mAdimn coarse, dark gray or 
greeniah-gray sandstone, strongly indurated, with subordinate diales and congjomerates. 
Intercalated with these Bsndstanes are important horiionB of foramimferal limestone 
and radiolBxian chert and admixtures of volcanic ro<^, chiefly basaltic in oharaoter. 
Id the viomity of the Bay of San Erancisco, where the series is best known, it falls into 
seven atratigrapbic divisionB. These are in sscendiiig order: 

(1) A group of arkose sandstoneB with some conglomerateB and abwltw reposing uncon- 
fonnably upon the Montaxa granite and with an aggregate thinknBAA of about 800 feet. 

(2) A formation of li^t-gray, very compaot and fine-textured farammifersl lime- 
stone ranging in thic k ness frw about 60 to poamUy a few hundred feet. 
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(3) SandstonoB aggregating 2,000 foot in thicknesB 

(4) A formation of ladiolanan ohertB from 100 to 900 foot 

(5) Sandstone, 1,000 feet 

(6) Rndiolatian olunta, 500 foot 

(7) Sandstone, 1,400 foot. 

In this Bcqncncc of sedimentary strata, particularly toimard its upper part, there are 
interealatocl lavas at various horuona 

After their accumulation, but bcfoio tho next higher series of rocks was deposited upon 
them, the Franciscan strata were in^nulcd by intrusive rocks at pomts so numerous and 
so widespread thruout the Coast Ranges that these intrumve bodies constitute one 
of their most characteristic associations, in jcontrast to the soiios which Fiuccccd them. 
The intrusive rocks axe of two general typos One is a highly magncsiaa rock, usually 
a peiidotite, but with facies of pyroxonito and gabbro, the pciidotite being generally 
almost completely serpentinised. Tho other is a basaltic rock grading into diabase and 
having in many of its occuirencos tlie peculiar structure characteristic of the spheroidal 
basalts. In additbn to tho sphoroidal structure on the gross scale, it is in some cases 
variohtic. Associated with both of these rntrusivcs are aieaa, generally of Umited 
extent and sporadic distribution, of g^ucopbane and other erystalline schista, which 
appear, where th^ have been most th^ly studied, to bo tho result of a pccuhar kind of 
contact metsmoridusm 

The stratigraphio composition of the Franciscan series indicates an interesting to-snd- 
Ero migration of the shore line of that time, probably due to a vertical osdllation of the 
continantal maigm. Tho basal group of sandstones, shales, and conglomerates is dearly 
a terrigenous deposit laid down m proximity to the margin of the continental area from 
which the sediments were derived. The next succeeding fannation, the forominiferal 
limestone, on the coatrar 7 « is nonterrigenous. Its character as nearly pure carbonate 
of lime, except for the flinty hmscs and nodules it contuns, and tho abundance of foram- 
inifora, indicates that the aearbottom over the present position of the San Frandsco 
Foninsola was too remote from tho shore to receive an admixture of sand or clay. That 
is to say, tho conditions which favored tho dqrosition of tho limostono wore inaugurated 
by a withdrawal of the dioro line from the positbn wliich it occupiod during the deposi- 
tion of the underlying sandstones. And this lateral migration of the shoro was doubUon 
the residt of a sinking of the coast. 

Above the foraminiforal limestone sandstones again occur, indicating a return of tho 
sihore to about Its former position, doubtiess duo to an uplift of tlie Bca-bottom and coast. 
These sandstones are in turn foUowod by a nonlori igenous formation of radidarian ehorts. 
These -are for the most part flinty rocks containing abundant remains of radiolaria, 
marine organisms which secrete a siliceous tost instead of a calcareous one, as in tho 
case of the fotanunifcra. They contain no admbcluro of sand, and the sihaly partingi 
which sqiarate the layers of dicrt are voty doubtfully referable to land waste. Here 
again the sea bottom must have been deprest and the shore line caused to withdraw, 
l^ese radiolarian cherts aie-followed again sandstones, and these by a second forma- 
tion of radidarian cherts, the former as before indicating uphft of the sea-bottom and tho 
latter depreonon The last movement in Franciscan tune was uplift, indicated by the 
sandatoni^ which rest upon the second horison of radiolarian cherts and which constitute 
the topmost formation of the Frandscan series 

The age of the Franciscan is not positively known. Oertain general conuderationB, 
however, contribute data upon which a tentative judgment as to this questgin may be 
based. Stratigraphically, the Frandscan lies upon thweroded surface of the Coast Range 
granites, the conation of which with the postJurassic gramtes of the Sierra Nevada 
has been suggested. If such ootrdation be adopted, the sge of the Frandscan must be 



8 


BEPOBT OF THE OAUFOBNIA E&BTHQUAKB COKMIBSION. 


poBt-JuiafiBU). On the other hand| the FianoiseBii is dearly pre-Enozville; and the 
Knoxville has usually been regarded as the local base of the Cretaceous. Fossils are 
scarce in the Franciscan, but such fragmentary forms as have thus far been found point 
to a Cretaceous age. It would seem not improbablB/ therefore, that the Franciscan 
represents a pre-Knoxville division of the Cretoceous, which has not as yet been recog- 
nised in the geological scale The question, however, requnca further investigation befme 
a final decision can be reached. 

After the accumulation of the Franciscan strata as thus characterized, and perhaps 
in connection with the invasion of the series by peridotitio and basaltic mtrusives, 
the region was folded and broken, and devated withm the zone of erosion. The 
elevatory movement was probably quite general The Franciscan, while subjected to 
general denudation, was probably nowhere stript down to the underlying basal comples 
before it was submerged to receive the next succeeding sedimentary strata. These 
comprise the Knoxville formation, consisting wholly of and sandstones with quite 
subordinate layers and lenses of limestone, all in very regular and rather thm strata, 
significant of deposition in a diaUow basin under fluctuating conditions of transportation. 
The Knoxville vanes m volume from a few hundred to seve^ thousand foot and is widely 
distributed over the Coast Ranges It is succeeded in the vicinity of the Bay of San 
Francisco, and to a lees marked degree in other parts of the Coast Ranges, a formation 
of coarse con^^merate known as the Oakland con^omerate. This conglomerate attams 
a thickness of over 1,000 feet in places and foDows the Knoxville Bha-l«w in apparently 
eonfoTmabiB sequence. The change in the character of the depomts from shales to coarse 
oon^merates, without any interruption in the continuity of sedimentation, suggests 
an oiogemc disturbance of the maigms of the baan witi^ which the EjioxviUe beds 
were accumulating, wheiel^ the grades of the streams were greatly accentuated and the 
degradation of the continental repon correspondingly accelerated. 

The Oakland Conglomerate, or, where that is missing, the E^noxviUe eihale, is directly 
followed by a formation of thick bedded sandstoneB ahulftp known as the Chino 
formation. Ithasathieknessinplaceaofmany thousands of feet. The entire volume of 
strata, from the base of the KncxviUs to the top of the Chico, is usually referred to as 
the Shasta-Oiico Series, the Shasta comprizing the Knoxville and Oakland formationa, 
together with certain other paleontok^ical subdivisions not here partioularly men- 
tioned. The series is remarkidile for its great volume. In the northsm Coast "BjiTigBa 
to the west of the Sacramento Valley, the thidmess of the sedimentaty section, oomr 
prizing practically only sandstoneB a^ shales, is as much as 29,000 feet. This vast 
accumulation of strata clearly signifies the dev^pment of a great geosyndline, or depres- 
sion of the SBBrbottom m that region in which deposition kept pace with wilwiHftnnn 
thruout this portion of Cretaceous time. The Shasto-Chico aeries is usualfy regarded as 
comprizing the whole of the California Cretaceous, but the considerationB dted above 
in regard to the Franciscan indicate that the latlw may perhaps be included in the 
lower Cretaceous section of this region 

The movements which brought the Mesozoic to a dose and inaugurated the Tertiaiy 
in the Coast Range region were not those of violent orogenic deformation such as charac- 
terize this period of geological time in many other parts of the world; but were rather of 
the nature of a partial devation of the region, with quite gentle deformation, resulting 
in a notaUe restriction of the basm of depodtion. The earliest Eocene strata show no 
marked structural discordance with the Chico. It is neverthdos very probable *> 1 ^* a 
notable imconfonnity exists, sinoe the abundant and charaeteristic Cretaceous fMiwa 
disappeared and was supplanted hy an ahnost totally distinct mwemHiigq of life forms. 
The Eocene of the Califonua Coast Ranges falls into two paleontologically distinct 
groups which have been dassed together as the Kanpnnes series. The lower of 
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compiuGB about 2,000 feet of eandstanes, portions of whioh. are green sands, together with 
some shales. Th^ make up the Martmoz group Its distribution, so far as known at 
present, is qiute limited and is confined to the middle Coast Ranges on their eastern ride, 
between Cl^ Lake and Mount Diablo The upper dividon of the Karquinee is known 
as the Tqjon group, and eomprizes also about 2,000 feet of sandstones, often somewhat 
ferru^nouB a^ weathuing reddish, but very atrongjly eomentod. The Tejon strata 
are apparently confoimable upon tl^ Martmos, but the sharp contrast in the faunal 
contents of the two groups suggests rather widospicad physiographio changes at the 
dose of the Marines which may be regarded as indicative of unconformity. The Tojon 
strata are much more widely distnbuted than the Martinez, a fact which suggests the 
enlargement of the Karquincs basm of deposition by subsided of tho coast during the 
progress of Eocene time 

nert succeeding group of rocks, belonging to the Oligocene division of tho Ter- 
tiary, has been named the San Loienzo Formation.^ It is known in Santa Cruz County, 
where it attuns a thickness of 2,300 feet, made up chiefly of gray shales and fine sand- 
stones Its stratigraphic rdations to the Tejon are not yet kimwn, but its fauna is said 
by Ambld to contain many species which appear to be elosoly r^ted to Tejon forma. 
It may thus bo considered as following tho Tejon conformably. It is in oertiun sections 
known to be unconformable beneath the oldest formation of Ihe AGooene, known as the 
Vaqueros Sandstone, indicating that after the deposition of the San Loremzo formation, 
the reg^ of the Gbast Ranges was disturbed and uplifted into the zone of crorion; 
and the foDowing facts regardhig the transgression of tho Miocene Sea indicate that this 
uplift was a very eictensive one Such an uplift in time immediately preceding the 
Miocene is further indicative of a miudi closer relationship between the San Lorenzo 
and the Tejon than between the former and tho Monterey. 

Miocene time in the Coast Range region was charactorized by a progresrive subd- 
dence with oscillationa of the coast. IGooene sea gradually iranagrest the conti- 
nental margin from the southwest, and as it did so spread a formation of arkoso sands and 
conglomerates over the greater p^ of the southern Coast Ranges. This was followed, 
as the water deqiened with progrosrive subsidence, by a romarkablo dopodt of tntunu- 
nous wbalwi- Th^ whalw* are usually whitish or cream-coloied, tho often of a purplish 
or other dark tint, and may be dthcr of a soft chall^ consistenoy, or opaUno, or hard and 
flinty. It is thruout an essentially silioeoua formation and is largely diatomaceous in 
character, tho more or less adimxt with volcanic pumiccoua ash. In some portions 
the ash is a prominent constituent, and in San Luis Obispo County there is a deposit 
aggregating about 1,000 feet in Ihieknoss of well-slratificd volcanic tufl and ag^omerate 
In San Mateo County there are basalts which ware erupted at this period Interetratifiod 
with these siliceous shales, thin bods of mote or loss ferrugjnous and somewhat mag- 
nesian lunestoneB are by no moans uncommon. They are, however, lenticular or non- 
persistent, and are of a very compact texture and usually nonfossaliforous. There are 
also in some places thin but persistent bods of a peculiar, very hard, fine-grained, light- 
colored sandstone intereslat^ with the shales. In the southern portion of the C^t 
Ranges the Mtuminous shales accumulated to a thiekness of several thousand feet, but 
in the TniHdla Coast Ranges, in the vicinity of the Bay of San Francisco, the Miocene sea 
was characterised by an oscillatory or to-and-&o nugration of its eastern shore line, due 
to alternate uplift and subridence of the coast, quite analogous to that described for 
the Frandsoan period. This gave rise to an alternation of sh^w water in whioh sand- 
stones were dqxMited, and deep water in whidi sUiceous oose accumulated with but 
littie admixture of terrigenous material. We have thus in the territory between Mount 
Diablo and the Bay of San Francisco an alternation of four fonnations of lutuminoua 

1 Amold, U B 0 B Frataarfinial Fzpw No 47, p le. 
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ahale with five fonnataoDB of sandstone, the latter bdng at the- bottom and top of the 
senes. The aeries is known as the Monterey senes, and its vanous members hove dis- 
tinctive formational names While the osciUafibn of the coast so dearly recorded in the 
atrata nearthe Bay of San Francisco is not apparent in the southern Coast Banges, it is 
by no means certun that they were not affected in a similar way The vertical move- 
ment involved was not great, and such a movement might have eiEtended over the deeper 
portions of the area of dqiosition in Monterey tune without effecting a sufficient change 
in the dqith of the water to alter the chaiacter of the sedhnents The Monterey sea 
apparently did not, even at the time of its maximum transgiession, extend far ovn 
the legion of the northern Coast Ranges, and a line drawn from Tehachapt to Cape 
Mendocino would probably represent the general position al the shore at the dose of 
Monterey tune 

At the dose of the Miocene, the Coast Range region was disturbed by orogemc move- 
ments and uplifted into the sone of erosion. It was them defnest uregularly so as to 
pve rise to local basins of sedimentation in which accumulated great thicknesses of Plio- 
cene beds, parMcularly about the Boy of San Francisco and southward. The oldest of 
these Pliocene formations is the San Pablo, which lies uneonfmmably upon the Monterey 
strata. This ra essentially a sandstone foimatibn with a tludmess of from 1,000-to 2,000 
feet. It occurs on both ddes of the Coast Banges from the viemity of the Bay of San 
Francisco southward and appears to have been hud down in two basms, separated by a 
barrier corresponduig to the general axis of the present Coast Ranges. The fonnation 
on the east s^ of the range is characterised by a notable admixture of dark andesitic 
ash, which gives the unweathered exposures of the Bandatenes a dutinctly bhie cdor 
This formation has a fauna of over 100 spedes, of whSdt mote than 40 percent are ffving 
forms This fact, and the unconfbnnahle superpodtien ef the formatibn upon the 
Monterey, ate warrant for plsimig il in the Plioceiie. On the west nde of the Coast 
Ranges, tiie San Pablo m best known m San Luis Oln^ and Santa Barbsara Counties, 
and is there free from vdlcanic-admucture8,.tho the basal beds are very eommonly oharae- 
torued by the presence of asphaltum^ whieh cements the sand together and constRutes 
the wdlrknown bituminous rock of the region. This asphsltum appears to havcoripnated 
in part as a seepage firom the upturned Intuminous duJe of the Ifonteiey along the shores 
of the San Paldo sea, and moUusoan remains of San I^bh) age are often embedded in it. 

Succeedmg the San Pablo, but nowhere, so far as the writer is aware, reposiiig direct!^ 
upon itr is the Merced series. The sediments composihg this series were laM down in 
rather acute geosyndinal troughs, resulting from orogenio deformation of the eoest in 
middle Phocene time. Three of these troughs axe known. The most nortlieily is that 
now occupied by the Valley of the lowerEel River m Humboldt County; the second is 
largdy occupied by the Santa Rosa Valley in Sonoma County ; the thud is on the Penin- 
sula of San Francisco, extending thence south to the coast of Santa Ckur County. The 
Merced strata m the Valley of the lower Ed River, and the typical Merced seotibn near 
San Francisco, show each a tidekneas of something over a mile. In Sonmna- County the 
marine Merced beds grade esatward into fluviatile oongloraetates, admixed with voleanio 
ashes. The maximum thickness is about 3,500 feet. The lower part of the series is hero 
eharacterised by a considerable volume of white volcanic pumiceons tuffs, which thin- 
out rapidly to the westward. These wene in part laid down directly on a land sarface, 
burying forests of huge sequoia, whole trees bdng now completely silieified ^ Oh the 
coast of Sants Crus County, the senes is represented by strata of lower stratigraphic 
hotisons than nearer San Francisco, these lower beds having been called the-Funsamn 
foimatibn, altho the sedimentation was continuous with that of the Merced The 

» 

* Foradeaonptaon of the Meroed beds of Bononia County and the undertying pumiceouB tull, a paper 
by V C Oamont, Bull Dept Ged , Umv Gal , vol 4, No 8, ahould be oonnilted. 
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lower hoiuon of the beds on the Santa Grue CSoaat, as compared with the beds nearer 
Ban ErandBco, iiuncateB a tran^greaion of the Meroed aea from the south. The upper 
portion of the Merced section contains so Uurge a pioporldon of moUuscon remuns of exist- 
ing species that it has been regarded by Arnold as Floiatoceno rather than Pliocene. 

The accumulation of the Merced senes to the great thickness idiove indicated in 
middle and northern Gshfornia proves local depressions of the coast of over a rmle below 
sea levd in later Fhoceno tune. Sunilar orogemc deformation was in progress at the 
same tune on the eastern side of the banicr corresponding to the then axis of the Ooast 
Bangos These movements gave rise to gieat troughs from whioh the sea was excluded, 
but which were occupied by fresh water, and fiUed with acdimonts equal in vdume to 
those of the marine troughs to the west of the banier Tho greater part of these fresh- 
water beds ate comprised in tho Ormdan formation, which may be the equivalent of the 
Cache Take beds of the Cloar Lake district ^ and of the Faso Robles in tho southern Coast 
Ranges. They have an extensive distribution on the eastern side of the Coast Ranges, 
and in the viomity of the Bay of San Francisco there intervenes between the base of the 
Ormdan and the San Pablo a formation of white pumiceoua tuff entirely similar to 
that at the base of the Merced aeries in Sonoma County, but contsuiing here fresh-water 
fossils This tuff attaiia a maidmum thickness of about 1,000 feet and is known as the 
Fmolc tuff Thruout the Orindan there are occasional intercalated strata of volcanic 
tuff of moderate thickness. The Orindan lacustrine period was brou^t to a close in 
the region of the middle Coast Ranges by volcamc oruptuma which resulted in extensive 
flows of lava and showuts of ashes. Upon theso lavas lake banns were later established 
and some hundreds of foot of fresh-water deponta ^ieatan formation) accumulated 
in them, whioh wore in turn buried by other lavas. 

The accumulation of the Merced marine beds and the correepondmg lacustrine and 
vdeanio rooks was brought to a doso by an acute and widespread deformation regarded 
as part of the general mountain-making movements which ushcrocl in tho Pleistocene in 
western North America As a result of these movements, tho Merced and Orindan basins 
were folded and faulted, and the basement upon which their contuned strata had been 
laid down was lifted m part from a position over a mile bdow sea-level to one for above 
sea-levd Tho Flmccnc formations were brought witbm the sono of actni'c erosion and 
tho evolution of tho present goomorphic features of tho Coast Ranges was inaugurated. 
When the dogiadation of tho folded Ormdan strata was well advan^, a lake botin was 
established across tho edges of those strata and in it accumulated tho various frosh- 
water bods and volcanic lavas and tuffs comprising the Campan senes. At a time within 
the Fbistocene when the goomorphie evolution of tho ooast had been well advanced to 
its present condition, tho coastal belt was doprest 1,000 to 2,000 feet bwor than it u at 
present, anil then iqdiftod in stages marked by marine torracos along many parts of the 
ooast Since this there have been oscdlations of tho region about the Bay of San Fran- 
cisco, the net result of which has boon a depresson allowing the sea to inv^ the valloy- 
landa and thus make the magnideent harbor to which San Francisco owes its existence. 

In the foregoing sketch of tbs formationa of the Coast Ranges and their historical 
sigmficanco, it is desired to emphasise particularly the remarkable aeries of subsidences 
a^ uplifts which have affected the coastal region from the begiiming of the Franciecan 
to the present. This record of oscillation is in marked contrast to t^ comparative sta- 
bility of the Sierra Nevada. Except for a marginal strip of its foot-biR dopes, the 
re{^ of the present Sierra Nevada has not been submerged' beneath the sea. During 
the geological ages in which the Coast Range region has been repeatedly deprest to 
receive marine sediments, the sum of the maximal sectiona of which amounts to 66,000 
feet of strata, the western edge of the Sierra Nevada region has probably never been 


■ Deaaiibed by O F Begiker, IT S O B. Monograph xm, pp 310-321, 286-342. 
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depreet over 1,000 feet. The geological record for the latter region is in tenna of degrada- 
tion rather than of deposition; and siudi deposits as have here accoinulated are lefoiablo 
wholly to fluviatUe, lacustral, and volcanio agencies. It is thus apparent that from 
the point of view of the stability of tho earth’s crust, the Coast Range re^n has been 
very much more mobile than the Sierra Nevada The long comparative stabihty of the 
latter was, it is true, interrupted at the dose of the Tertiary by a very notable uplift, 
whereby it took the finm of a tilted orographic block of great dse and remarkable umty ; 
but this does not detract from the force of the oontirast. The diffeience in bohavior 
vnth leqiect to crustal stabihty makes the Coast Banges a totally distinot and different 
geobgical jirovince from the Sierra Nevada 

Between these two strong contrasted provinces lies the great valley of California, 
one of the very notable geomorphie features of the continent. This valley is but one of 
a long series of similar depressions which lie along the western border of the North Ameri- 
can continent, between the coastal uplands and the western edge of the continental 
plateau In tiie north it has its probable analogues in Hecate Strait, the Gulf of Georgia, 
Puget Sound, the Willamette Valley, the Ashland Valley, and the dqjression between tho 
Sierra Nevada and the Klamath Mountains. On the south we see its analogues in the 
Colorado Desert, the Gulf of Cahfomia, and in the valley which hes between the southom 
border of the central plateau of Mexico and the Sierra Madre del Sur. In the Califoruian 
region we must mter^t the asral line of this d^reaaion as a tectonic hinge, upon which 
the mobOe coastal region has swung in a vertical sense upon the edge of the interior 
plateau, here represented by the Sierra Nevada Whether this tectonic hinge is a more 
or less flexible sons upon whidi movement has taken place without rupture, or whether 
it represents a sone of dislocation, is not clear; but that differential movement has 
taken place along the valley line is one of the sahent facts in the geological history of 
Oalifomia. 

STRUCTDSS. 

A detailed account of the structure of tho Coast System would involve a (flscrimination 
between features referable to the different orogemc movements which have affected 
the region at various periods of its history. Owing to this succession of movcnionts, 
new structures have been superimposed upon older struoturos, or upon remnants of 
older structures, so often that the resultant effect is extremely complicated and not only 
difficult to unravti but difficult to state or describe in any simple way In this sum- 
mary review of the subject, no such detuled discrimination will be attempted The 
only effort will be to call attention to the salient features, which are for tho most part 
referable to the orogenic movements of later Tertiary and post-Tertiory time 

Marginal Features. — In a consideration of the structural features of the Coast System, 
its marginal lines on the east and west first «1*iTn attention The eastern slope of the 
Coast Ranges rises from the fioor of the Great Valley much more abruptly in general 
than does the western sbpe of the Siena Nevada from the same vall^ floor. Turner * 
has suggested that the Grwt Valley east of the Coast Ranges is dete^ned by a fault 
There is some warrant for this view and it is certainly true in part. The very prenpi- 
tous mountain front which rises from the valley at its southern end is without doubt a 
degraded fault-scarp, tho whether or not this fault or a senes of nmilar faults can be 
followed along the e^ of the mountains to thtir northern end is questionable. It is, 
however, safe to say that the eastmn margin of the Coast Ranges represents a liwn of acute 
deformation, with the probabihty of that deformation having taken the form of faults in 
certain places No one has yet made a sufficiently careful study of the question to mulra 
a more precise statement possiblB. In general, this line of acute deformation is not 

‘Am Oeologut, vol xia,p.248. 
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atrai^t, but is curvod, with the concavity toward the northeast. Between the southern 
end of the valley and the vicinity of Coalinga its coiusc is about N. 35° W. IVom 
Goolinga, where there is on offset or jog in the general h'ciul north to Tracy, the course 
is about N 3U° W Erom Tracy to Suisun there is a marked westerly cmbaymciit in 
the Coast Ranges which u probably due, in pait at least, to the depression of the region 
about tlic Bay of 8an Franoheo From Suisun northward to the vidnity of Rod Kuff 
tlie general course of the margin of tlio Coast Ranges is north and south. At Tejon 
Pass the eastern margin of tlic Coast System receives the abutment of the south^ 
end of the Sierra Nevada; thence southward, with a course swinging more easterly, it 
doturmincB the southwest limit of the Mojave Desert. 

On the seaward side the Coast System is usually regarded as being hniitcd by the shoie 
line. The precipitous coast rihing to dovatioiis of from 2,000 to 5,000 foot, extenduig 
from Cape Mondodno to Pomt Conception, and the popular notion tliat mountain ranges 
are confined to tiie laud oreos of the earth, are justification for this view. But in a more 
comprehensive view, ombradng all inequalitira of the earth’s surface both above and 
below the ecarlevd, the western margin of the mountainous area, the familiar portions 
of which we call the Coast System, will have to bo placed farther seawoid Off tiie coast 
of California the soorbottom slopes down to the 3,000-foot submarine contour at a mod- 
oratc angle and then jfiungcs steeply to depths of over 12,000 feet. Beyond the foot 
of this steep dope the soar-bottom has very flat gradients and the 15,000-foot oontour is 
far out to sea. From the Oregon line to Point Conception the 3,000-foot submarine oon- 
tour, or the bruik of the steep slope, hes off shore at a distance of from 15 to 35 miles; 
but at Capo Mondoemo and at the Bay of Monterey this line is found much doser in. 
South of Point Conception this steep slope has the same general trend as to the north. 
That is to say, it diows no embayment in its courso corrosponding to that at the Santa 
Barbara dhannd and southward. This is partieulaily true of the course of the 0,000, 
9,000, and 12,000-foot contoms Tlie slopo is by no moans unifonn for its entire length. 
¥tcm Point Arena to the latitude of the Uoldon Qale the grads is notably stoop from 
the 3/100 foot to the 0,000-foot oontour. This is also true off Point Conception. From 
tho latter point soutlieastward the steep portion of the slope is fiom the 0,000-foot 
to the 12,()0&-foot contour; and the same statomoiit hdkls for tlic fdojio off San Simoon 
Bay. In general, tlie steepest profile lies butween the 0,000 and tlie 0,000-fuot line 

This stoop droji from the subcontincntal platfonn to the brood floor of the Pacific 
must be rogardod as the goomorphic expression of a rather acute deformation of tho 
earth’s crust, and those portions of tho dope where the coutouis arc crowded togethm, 
as for example betwocn Pomt Arena and tho latitudo of tho Golden Qato, oil San Simoon 
Bay, off Point Conception, and oil the platform of the Ghannd Idands, can scaicdy bo 
mt^ieted as other than fault-scarps Tho dopes at tho locahties montionod are quite 
comparable to the great fault-scarp which forma tho eastern bont of the Sierra Nevada. 
At tiie base of the slcqpe off the Channel Island platfoim, the recent dred^ng operations 
of the Albairosa brouiB^t up from a depth of 12,000 feet numerous fragments of rodr 
dmilar to the bituiniaous of the Monterey series of the southern Coast Range 
With this rock was found modi a^haltum. This indicates that at the base of the dope 
there are talus accumulations of so recent a date that tii^ have not yet been buried by 
oceanic sediments. 

This line of acute deformation of the crust off the entire length of the coast of Cali- 
fornia can not bo ignored in any oonddoration of the orographic features of the r^pon. 
The slope referred to is doubtlesa devoid of those sculptural features characteristic of 
mountains within the sone of erosion, and which we are too apt to look upon as essential, 
but it constitutes nevertheless a notable mountain front rising from the floor of the 
Pacific. It is the natural western boundary of the mountainous tract which we call the 
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Coast System. The course of this mounts front participates in the curvature, with 
convexity to the Pacific, obeervable in the land portion of the Coast Ranges, in the Groat 
Valley of California, and m the Sierra Nevada. This convexity toward the Pacific is, 
it may be observed m passing, charactenstic of the donunant tectonic lines about tho 
border of that great ocean. It is very maiked in the Aleutian belt, in Kuriles, in the 
Japanese Isles, m the festoon extending from Formosa thru the Philippines, the Moluccas, 
and Java to Sumatra, which is convex to both the Pacific and the Indian Oceans, and 
in the cham including the Salomon Xslands, the New Hebrides, and New Zealand. It 
is also apparent in the trend of the Sierra Mhdre Occidental and Sieira Madre del Sur of 
Mexico, a^ in the course of the Andes thru Cobmbia, Elcuador, and Peru. 

Having indicated the east and west boundaries of the Coast System as their dominant 
structural lines, we may now conesder those features which pertun to the internal struc- 
ture of the mountain tract. Here we must first take note of the coast line. The coastal 
dope of California characteiistically rises abruptly from sea level to elevations of from 
2,000 to 6,000 feet within a short distance from shore, from Capo Mendocino to Point 
Conception, with certain notable breaks m its continuity which are susceptible of special 
explanation. If along the shore line at the base of this abrupt slope we draw straight 
lines which are tangent to the headlands or chords to the minor embayments of the 
coast, these lines fall into two fairly constant orientations and dearly bring out the 
fact that the shore line has in reahty a sigzag course, due apparently to the alternate 
control of two systems of structural lines, one of which u between N. 37** W. and N. 40° 
W., and the other between N. 10° W. and N. 15° W., thus intersecting at an an^ of 
about 26°. Under this scheme of discrimination of the orientation of difilerent portions 
of the coast line, the bearing of the following divisions may be thus hsted: 


UMAUTtM 


Gape Mandoobio to Punta Gorda . . 
Funta Qorda to Bholter Cove 
Shdtar Oovb to Pamt Arena 
Point Arena to Golden Gate, tiiiu Tomalee 
Bey ... 

Goldm Gate to Pigeon Point 
Pigeon Point tovm Bents Gnu 
Point Pinoe to Point Sui 
Point Bar to Port Hartford 
Port Hartford to Point Gonoeption 
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Now it is difficult to regard any conaiderable portion of the Abrupt coastal dope of 
California between Cape Mendocino and Point Conception as other than a more or less 
degraded fault-scarp. If this view be accepted, it is dear that the trend of the coast and 
its geomorphio pro^ have been determined by two eystems of faults meeting or inter- 
secting at an aiii^ of about 26° on thdr strike Making some allowance for diff reces- 
sion, the base of both systems of scarps must lie some little distance off shore and be 
buri^ by the notaUe embankment of littoral sediments wludi conceals the true profile 
of the submarine rock surface. 

Of the two systems of faulta thus recognised as controlling the trend of the coast, one, 
vis. tiiat whidi bears N. 37° W. to N. 4^ W , conforms, as will be shown later, more or 
leas dosdy mth the prevaihng structural lines, sudi as faults, fdds, and bdts ol igneous 
ro<^ found in the Coast Ranges; while the more meridional system is not a prominent 
feature of the Coast Ranges It fbUows that dnoe the mean tr^ of the CahfomiA coast 
lies between the beaiinga of the two fault systems, the tectonic lines of the Coast System, 
if fallowed northwesterly, eventual^ emerge upon the coast. This obliquity of the 
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tefltQTiic lines of the Coast System to the general trend of the coast has long been familiar 
to California geologbts and has been pailicularly noted by Fairbanks/ but the probable 
explanation of it ^ not heiotofore been set forth. 

^nio coastal scarp is mtorruptod at a number of points and in a variety of ways The 
most notable and mteresdng mterruption is that of the Bay of Monterey This is not 
only an embayment of the coast, but is a dcpresdoii in the Coast Ranges extending down 
over ihdr submarine portion to the 12,000-foot contour bebw scsrlevcL It brings the 
3,000-foot Bubmanne contour well inside the general line of the coast. This submarine 
valley has been icgarded by some writers as a submcigcd valley of subaonal erosion, 
but there is little warrant for this ^’lew and much lliat conflicta with it The valley of 
the Bay of Monterey, subaerial and submarmc, is a qouilinal trough the axis of which 
is approximately normal to the trend of the coast and of the Coast Ranges as a bdt. 
In tlie Mfia of the syndine, «md probably parallel to it, is a fault seen m the canyon 
between Fajaio a^nd Chittenden, which brings down the Tertiary rocks on the north aide 
against the pre-Cretaceous granitic rocks of the Gavilan Range Another interruption 
of the eontmuity of the coastal scarp is at the Qolden Gate Hero the Coast Ranges have 
been locally deprest and the land valleys which were formerly drained by a trunk stream, 
where the Golden Gato now is, have been flooded by the wateis of the ocean. The axis 
of thiH deproBsion is, however, not well known. A third, apparent rather than real, 
interruption of the coastal scarp oceuin at the place where the Point Reyes Pe ninsul a 
projects out Ix^nd the general line of the coast Inside of the peninsula, however, there 
is a long narrow valley, the northern end of which is occupied by Tomales Bay and the 
Bouthein end Bolinas Lagoon, which Bcparatcs it from the mainland proper; and to 
the wwt of this valley the coastal scarp rises witii exceptional baldncas. 

Hic coastal scarp hM had its profile modified in many places by wave-cut terraces 
formed during the u plif t of the coast by stages in Pleistocene time, as piovioudy stated. 
The relation of the coastal scarp to deformed basms of Merced Qate Pliocone} strata 
inttiftfttA that it origmatod, in its essential features, at the period of orogemc activity 
which brought the Tertiary to a dose. South of Point Conc^ion the twofold system of 
faults which determines the configuration of the coast gives out and we enter upon a 
regjon of probably more complicated struoturo The Santa Barbara channel appears to 
lie in a geoeynclinal tmngh between the Santa Ynea range and the island chmn from Anar 
capa to San Mipwl- On the northeast side of San Omente is a sharply defined fault- 
scarp, iTidicAiin(r tliftt the inl«md is a portion of an uplifted and tilted orographic blodc. 
The fau lt alnng which tiie scarp has been formed probaUy extends as far as the east 
tide of Santa Barbara Island. San Clomonte Taiand presents a magnificent aeries of 
wave-cut terraces up to an elevation of 1,500 feet. San Pedro Hoad is tinularly uplifted 
ftTiH terraced, while the intervening island, Santa Catalina, shows no evidence of corr^ 
sponding upiMt, but on the contrary been deprest On the whole, the e hannel 
iaianri platform between the edge of the subcontmental tiieilf and the coast presents the 
ebaracters of a sunken mountainous tract, the inequalities of the surface of which are 
partly du** to acute deformation and partly to eroaional soulpture when tiie region was 
above sea-level A more detailed interpretation of the structure of this regjon is ren- 
dered difBmiHi by the absence of adequate soundings of the sea-bottom. 

OmnUiio Baeka . — fifwnin g now to the consideration of the more important structural 
features of the Coast System, in the territory between the coast and its eastern mar- 
gin^ it must be stated that even hero our information is very scant. One of the most 
iwi pnri-jmt features of the Coast System from a struetural point of view is the oocurrenee 
of a btit of granitic rock having a very notable linear extent thruout the ranges. This 
granite, as has been already stated, appears, in the vicinity of Tejon Pass, both from 

*Am Geologirt, VoL XI, Fob 1808, p. 70. 
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its character and &om the continuity of ita eq>osure, to be identical Tvith the granite 
of the Sierra Nevada. To the aonth of the Mojave Desert, it is very extensively and 
boldly exposed in the San Gobiid and San Bernardino Ranges and m other portions 
of the Coast System, as far south as the Mexican boundary It also has broad expo- 
sures in the comparatively low-lying desert floors of Southern California, as shown by 
Hershey,* and in the Ferns plain. 

To the northwest of Tejon Pass, this gramte appears m a aeries of linearly disposed 
areas extending thru the ranges. It forms a notaUe feature of the Santa Lucia Range 
on the west of the Salinas Vall^, and also of the Gavilan Range to the east of the same 
valley The granite of the Santa Lucia Range runs out to sea at Point Pinos near 
Monterey, while that of the Qavilan Range extends into Santa Crus County and appeals 
on the coast at Point San Pedro, a few mdes south of San Francisco Farther no^ it 
is seen m the Faiallon Islands, tiie Point Reyes Peninsula, and on Bod^ Head The 
Santa Lucia and the Qavilan thus expose two quite distinct lines of granitic outciop, 
practically parallel, and both crossing the general trend of the Coast Ranges obhqudiy 
and reaching the coast. Indeed, the easterly linut of all the granite of the Coast Ranges 
crosses the entiie breadth of the latter obliquely between the Tejon Pass and Bod^ 
Head This signifies, of course, that whatever manifestations of crustal deformation 
elevated these belts of granite, the hues or axes of such deformation were not comcidcnt 
in direction with the mean tiend of the Coast Ranges, or with the mean trend of either 
of the margins of the Coast Ranges. It is noteworthy, too, that all of the Coast Range- 
granite as far south as the vicinity of Tejon Pass lies to the southwest of the Rift along 
which the movement occurred which generated the earthquake of April 18, 1900. 
It is further noteworthy that near the northern end of the granite belt at Tomalk Bay 
and Bodega Head, the Rift actually followB the line of contact between the gramte on 
the west and the sodimontary locks which are faulted against it These facts suggest 
that very probably the Rift is similatly situated in the more southern Cosst Ranges 
vdth reference to a deepeovseated contact between granite and sedimentaries; in other 
words, that the eastern edge of the Coast Range bathbhtli, whether that e^ be an 
annual feature of the bathohth or a feature determined by faulting, is with some degree 
of probalulity the line which determines in part the course of the modem Rift. South- 
ward from the vicimty of Tejon Pass, however, the Rjft passes into the granitic teiranc 

Folds . — The pie-Hnoxvilla folds of the Coast Ranges ate little known, owing partly 
to the burial of the Franciscan rooks by later deposits, and partly to the complexity of 
the structures where the rocks are exposed and the difficulty of discriminating tiie effects 
of the earlier and the later movements; but chiefly owing to the absence of adequate 
topographic maps, so necessary for sudi studies. The conspicuous folds of the Coast 
Ranges are those which have been imprest upon the Tertiary and older strata together. 
These are usually rather sharp and more or less symmetrical synclines and ftTitidinnq , 
involving usually many thousands of feet of strata. In some cases these are asymmetric 
and even overturned, as in the Mount Diablo regbn, but they are never so closely appiest 
as to induce general and important deformation of the mtemal structure of the rocks 
affected. The folding has b^ effected vrithout flowage, except perhaps locally where 
soft clays or shales were involved, and tbme has been no development of slaty deavage 
or sobwtosity. In general the axes of the folds have a noithwest-southeast trend, but 
there are numerous deviations from this rule and the axes of the minor fblda are usually 
more or less divergent, as is of course generally true. There ia, however, a pronounced 
paralleliam in the dominant syndmes and antidines, the axes of which extend for many 
mfles. Several of these are more or less oblique to the mean trend of the Coast Range 
bdt, and thus appear to be truncated on the coast line, or on the eastern mar^ of 
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the rangoa. The coincidence of many of the larger valleya with a synclinal axis is very 
marked. 

jPatdte — In the Coast Banges there are numerous faults, but our knowledge of them 
is limited, owing to the small amount of godogical mapping which has been done in the 
region. With the extension of cartogiaphic woik, many more than are now known will 
doubtless come to lig^t. Of those at present known, the great majority have a genmal 
northwost^utheast strike, but there are several minor bults which trend transverse 
to the general strike. The faults of the Coast Banges, as well as those of other ports of 
California, are indicated, aa to position and extent, on Map No. 1. A summary reference 
to them is all that will be hero attempted. 

The most noitherly fault of the Coast Banges is one wfaidi Mir. 0 EL Etorshey mUh 
R edwood Mountam fault It is an overthrust, according to Mr. Ebreih^, ho-Ading to 
the northeast and having a throw of probably over 5,000 feet It trends southeast 
along the southwest flank of South Fork Mountain for scares of inilftw, and doubtless 
determines the very stiai^t trend of this great ndge. Farallol to it, on the southwest 
side of Redwood Creek, near Acorn, there is another fault having a thiow of at least 
1,000 foot, according to Mr Her^y. Its extent is unknown. The precipitous south- 
west front of Mount St. Helena has been shown by Osmont ^ to be a degraded fault- 
scarp, and the downthrow on the southwest mde of the fault is estimated by him to be 
not loss than 2,500 feet The western edge of the Sacramento Val^y, from Bemoia to 
Cordelia, is probably dotormincd by a fault with on easterly downthrow. 

In the Mount Diablo region, there is a pronounced overthrust fold which causes Mio- 
cene strata to rest v^n Fhoccne strata with a dip of 30** to 45° to the northeBst. Louder- 
baclds work on the structure of Mount Diablo has shown that this ovor-tipt fold passes 
into a thrust fault whereby a considerable proportion of the mountain has been shoved 
to the southwest.* The west ude of San Ramon and livermore VaBeys a bounded for 
the most port by a steep mountain wall at the base of which, near Pl^anton, the Ter- 
tiary rodcs are faulted down against the Fiaaciscan. lliis fault extends southward 
thru Calaveras Valley and past Mount Hamilton. Its general course is about N. 35° W. 
It has an extent of at least 60 miles and may be very much bngcr. In the Bcrkdey 
Hdls to the east of this thero are many minor faults, both overthrust and nornial, whudi 
will not be deacribod in detail. In the Mount Ehmilton Range, between the omst and 
the Santa Gkra Valkqf', there ore scvoial faults, notably the Misfflon Credc, Misrion 
Peak, Mount Hamilton, and Master’s Hill faults, whidi have a mote or less regular 
northwGst«)utheBst tre^; and thme are several shorter faults transverse to these, and 
of variable strike. 

The valley of the Bay of San Francisco and its prolongation southward in the Santa 
Clara Valley is bounded on the northeast side by a range of hillq which presents a very 
even, strai^t, and on the whole, but Uttie dissected, front to the southwest This even 
front exte^ from near Point Pinole, on San Pablo Bay, to the vicinity of HbOister, a 
distance of about 100 miles, farming a very striking geomorphie feature of the Co^ 
Ranges. At Berkeley and Oakland, and southeast of the latter, there is evidence that 
this even front represents a somewhat degraded fault-scarp, or serin of scarps, and this 
interpretation may with very probable truth be placed upon it for its entire extent. 
Near Berkdey the slope of this degraded scarp is traversed siqiplmnentary step faults, 
which are not improtebly characteristic of it in other placn; so that in regarding the 
feature as a fault-scarp it is not intended to apply that term too narrowly, but to indude 
rather the idea of a sons of acute deformation traversed by step faults. This line has a 
course of about N. 35° W. North of San Pablo Bay, on tiie geographic prolongation of 
the hne, a similar feature, tho by no means so Btra4sht, is fou^ on the east of the 
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Santa Roaa and Ruaman River VaUcys up to about Gloverdale Here, however, evidence 
of faulUng is lacking, altho it la known in places to be a line of flexuie. Along the base 
of this line of scarp, between Oakland and San Jose, occuned the fault which caused the 
earthquake of 1868. It maj' be referred to as the HaTwaida fault, from the fact that it 
passes thru that town. 

An interesting and important fault traverses the poninaula of San Francisco, a httle 
south of the city. The course of tbs fault can not be precisely determined, as its trace 
at the surface is obacuiud fay Hemtocene and recent deposits. Its appreudmate position 
is at the southwest base of San Bruno Mountam, with a strike of about N 43" W. By 
this fault the Meiced strata, which are well expos^ on the sea'diffs south of lake Merced 
to the thickness of over a mile, are dropt down against the Franciscan rocks, the throw 
being estinmted at not less than 7,000 feet. To the northeast of the mam fault, and 
close to the face of the mountain, is an auxiliary fault, and between these two faults 
there is a bbek of the Franciscan which has dropt only to a limited extent, and which 
is of the same diaracter as the kernbuta of the Kern River ^ The bold and predpitous 
southwest face of San Bruno Mountam is thus a fault-scarp with two facets, one for the 
main fault and the other for the auxiliary, both being well exprest in the gcomorphic 
pro61e of the mountam. Tbs fault-scarp appoan to be the southern prolongation of the 
scarp wbch forma the coastal eteqi slope to the north of the Golden Gate, and seems 
to converge upon the San Andreas fault, off the Golden Gate, making a very acute an|^ 
with it. It aftords an excdlent illustiation of the general fact above alluded to, that. 
the northwesterly membeis of the fault system controlling the configuration of the 
coast are proks^tions of faute-lines witl^ the Coast Ranges. Kn^ledge of the 
extent of this fault, altho its throw is so notable, is limited to the peninsula of San 
Francisco. 

Outside of Fort Point, at the Golden Gate, and a Uttie south of the pdnt, is a very 
well exposed fault wbch appears to strike southeast across the city of San Francisco. 
The fault is nearly vertical and has a throw of at least some hundn^ of feet, whcrelqr 
the serpentine on the nortii has beer dropt agamst a formation of radidlarian cherts. 

The most interesting fault traversing the Peninsula of San Francisco is the San Andreas 
fault, on which movement was lenow^ on April 18, 1606, cauring the earthquake. The 
extent and course of this fault are described in detail elsewhere To the aouthwnt of 
the San Andreas fault, on the Peninsula of San Francisoo, and in the Santa Crus Moun- 
tains, are several other faults of notable extent Of these may be mentioned the !E1field, 
Pilarcitos, Castle Ridge, Butano, Boulder Greek, and San Gi^rio faults, all of which 
are impor^t features of the structure of the region. 

On the southwest side of Mbntara Mountun is a very preciintouB seaward dope, at 
the base of wbch strata of Ifiocene age are tilted at rather abrupt ati elwi against the 
gramte. The strata of arkose sandstone at the base still rest against the original floor 
of dqiodtion, but it is difficult to see how such an scute uplift ooidd take place m a 
gramte mosaif without deformation of the gramte. Such drformation mig^t the 
form of plastic flow if it were sufiUciently deep-seated, or it mi^t find its cx prAAniAn m 
a sone of faults; and aa there is no evidence of plastic deformation, it is tTiat 

the uplift of Mmtara Mountam was effected by faulting witbn tito gramte, the 
deformation appearing as flexure m the stratified rooks which fl«nlr the tnwiintji.iTi on 
tTiiw side. 

Northeast of the San Andreas fault are the Bdmont and Black MmintjuTi faults, the 
latter a branch from the San Andreas fault. In the gap between the Santa Gnu and 
Gavilan Ranges is a bult followed fay the canyon of Pajaro River near ChittAndAn , which 
drops the Tertiary formations on the north against the pre-FrandScan granitic rocks of 
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the Gavilan Range on the south. This fault is intcrestiug for several reasons, it lies 
i^>proximatoly m the axis of the geosynclme of the Bay of Montor^, it is transverse 
to the Son Amlrens Rift and intoisccts it; and it is near the place where the surface rup- 
tuie of the San Andress fault ceased on April 18, lOOtt 

South of the Bay of Montoroy, one of the dominant atructural linos of the Coast Ranges 
is the Santa Lucia fault, at the base of the Santa Lucia Range on the bonier of Salinas 
Volley. It is traceable from the vicinity of BraiUcy to the Bay of Monterpy and it is 
probably the chief factor in determining the oouiso of the Salinas-Valloy and the sto^ 
easterly front of the Santa Lucia Range. Noar its southern end, the Santa Lucia fault 
is parallolod on the southwest by another fault wluch probably dotormiuoil to some 
extent tlie course of the valley of San Antonio River, lorthcr south a fault parallels 
the last two, between Dove and Tomplctou, and to the suuthwcst of this lies the much 
bngor fault which passes close to San Luis Obispo, extending from near Son Simoon to 
the drainage of the Santa Ynez 

The northcBslcru flank of the San Emidiu Range, at the southern end of the groat 
valley, is with httlo question a fault-scoi'p The same may bo said of the north flank 
of tlui Santa Yncs Range and the south flank of the Santa Monica Range. The Hon 
Gabnol fault, which bounds the range of that name on the south, branches from the San 
Andreas fault near Sou Bernardino and follows the base of the range with an oast-west 
trend Beyond Pasadena it beniis slightly to tho north and extends thru to the coast 
in the vicinity of Garpontcria. Near Pasadena a blanch fault leaves it, with a ii irtb- 
westeily strike, on northeast ado of tlic Vmdugo Mountains Southeast of Los 
Angdes, the niost notable faults arc the San Jacinto and Elsinore faults, both of which 
have very pronounced scarps There are, liowovor, several othen All tlu faults in 
this region have a northwesirsoutlicast striko, and are thus m contrast to the system of 
faults extending from Point Conception to tlic Colorado Desert along tho Sierra Madre, 
in which tho dominant trend is cost and west. 

Tho foregoing summary omiineration of tho more important faults at piusont known 
in tho Coast S 3 islcm of itioiuilains makes it clear that tlu' San Aiulreas fault, upon wCioh 
inovrmoat took ploco oil Aprd 18, 1900, is not a singulai' or miujiio feature of tlic struo- 
tuic of those mountains. It is only one of many faults, on all of which in time past 
there have occurred many dificroutial inovcinoiitH, each productive of an earthquake 
Map No. 1, uixm wluch tlio above faults me rcpitv4‘ntcd, indicates other faults m Cali- 
fonua, Nevada and Oregon at present known to godogists.^ Perhaps tho most 
intcrcstmg of these, from the presont point of viow, is tho fault at the eastern base of 
the Sierra Nevada, upon a portion of which the movement took place that caused tho 
earthquake of 1872. Tho map may bo regarded as a preliminary attempt to bring 
together, in cartographic form, our knowlod^ of the position of faulls in this region. 
A full diMusson of those features, with references to t^ htcrature bearing upon them, 
would be out of place here, altho thdr occurrence suggests seismic possibilitacs. 

OEOMORFEIC FBATDBBS 

Certun of the geomorphic features of the Coast Ranges, particularly as regards their 
maigiiia, have necessarily been alluded to in the diacusrion of the structure It is pro- 
posed hm to describe quite briefly the salient characters of the rdicf, m theur rdation 
to the structure. 

The Coast Ranges in general, between the coast and the Great Valley and north of Santa 
Barbara Channel, comprise a aeries of ridges and intervening valleys of mature aspect 

> In oonuMlmg Uie data for fha repnaantataon of fho fOulta of Oalilomia, bee nn haa boon mode of 
lafonnatJon loudly aapplied by Mban H W Tumor, W lanilgieUpW 0 MendonhoU, H W Falibanka, 
J. S OiUor, F. M Andecaan, B Arnold, J. 0 Bnnxuir, G D. Loudsbaok, and 0 H SicnitiDy 
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The litlgea exhibit for the most part a proDouneed paralleliem in a direction more or leea 
oblique to the mean trend of the coast and of the Coast Banges as a belt Tire hipest 
of these ndges rarely exceed 5,000 feet in altitude and their crests usually range between 
2,000 and 4,000 feet above aearlevcL Rardy the tops of the lidgea ace moie or loss flat, 
presenting the character of a rolhng upland, the rule bdng that the cieata are deter- 
mined the intersection of the valley abpos on either side. In the northom Coast 
Ranges, however, it is generally true that the ridge crests over wide areas reach about 
the same altitude and pve the observer the impression of a dissected upland of faurly 
umform and gentle slope. The valleys hi which the streams flow are usually wido- 
botlomed in the softer formationB and narrow in the harder rocks. In such portions 
of the legbn as have been geologically examined, it appears dear that the courses of 
these stieams are dosdy, tho of course not wholly, conti^ed by the strike of the rooks 
or the strike of faults. The general sdieme of drainage is that which might be termed 
subsequent, the streams having adjusted themsdves to the structural lines, and having 
been gieatly extended by headwater erosion along those lines at the expense of origmel 
consequent streams, travarslng the lepon transversely to the trend of the structure to 
the sea on the one side, and to the Great Valley on the other. This interpretation is 
rendeied more plaudble by the fact that, in a geneial way, the broad structure of the 
Coast Ranges appears to be that of a geantidme, with various subordinate folds, the 
dissection of which by erosion rovesls the Frandscan rocks in the central portion of the 
ranges, flanked on dther side by rocks of latei age. This mterpretation appears to bo 
quite acceptable for the Ekl River and its various branches, whidi constitute tiic chief 
drainege the northern end of the region. This drainage has all the oharactore of a 
subsequent system, and is in harmony with the mature aqieot of the ridges and volley 
dopes. All the numerous tnbutanes of the river flow in lon^tuduial vallqys, poialld 
or Bubparalld to one another, and connected by short transvciBe streams cutting tluru 
the intorvoning ridges; and tho course of the bnptudinal vaUsys is tliat of tho strike 
of the rooks, being, like the latter, oblique to geneial trend of the Coast Range belt 
Thruout this r^jon, vnthin the hychographio badn of the Ed River, tlicro are below tho 
orosts of the ridges numerons instances of high valleys and broad, more or loss olwcurc 
terraces, rqjrcsenting on inheritanoo from earlier stages of the geomorphio evdution of 
the region, when it stood at lower levds than at present. These have been deacriliod 
m a valuable paper DiUer ^ 

Between the h^waters of Ed River and the Bay of San Francisco the interpretation 
of the dramege as suhsequont is not so emtam, altho here the general goomoiphio profilo 
is even more mature than it is on the north, a fact referable to the softer character of 
certain geolo^cal formations which prevail Here we have, as before, a eystem of stream 
valleys, notably Russian River Valley, Sonoma Valley, Napa Valley, and Benyessa, and 
dear lAke Valleys, which are dearly evolved by stream erosion under the cental of 
structure The transverse oonnecting link from one longitudinal valley to another, which 
is so characteristic of subsequent drahuigB, is not apparent on the maps, hut its 
may be nuxre apparent than teal The lower stret^ of Russian River, from Hcakls- 
buig to the sea, has the appearance of a transverse stream tapping a longitudinal valley 
of very mature character, and may be the remnant of on original consequent stream. 
This view, however, is open to the objection that the bwer stretch of Rusdan River 
near the sea has a more youthful aspect than migiit ressonably be expected nndw the 
hypotheds On account of the rather immature character of the transverse outiet of 
Riusian River, it has been suggested that it is of later date than Rusdan River and 
represente a sinall stream wfaidi has cut its way back from the coast and eaptured the 
waters of the river, whidi formerly want to the Bay of San Francisco, the o^ture 
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faeililAtcd by the defoimation of tho region. The offsetting conidderation to this objoo- 
tioD, basod on the less matuie aspect of thia pait of the valley, is that it travoraes much 
haider rocks than arc found in the wider valley abovo In a woid, tho view that the lower 
transverae stretch of Russian River may be the remnant of an original consequent sboam, 
from which, by subsequent development, has been evolved the bngitudinai Russian River 
Valley, has not yet been satisfactorily nogativod 

Somewhat similar features occur on the cast mde of the Const Ranges. Cache Crock 
and Futah Creek, drainmg longitudinal valleys within the Coast Ranges, both emerge 
upon the Great Valloy thru transverse gorges in the Blue Ridge, the most caatcily of the 
Coast Ranges. Those tiansvciso gorges can scarcely be icgarded as other than conse- 
quent trunks erossing a haid bamcr withm which, in softer farmations, longitudinal or 
subsequent valleys have been evolved. Tlie appaiont absence of the tiansvoiso connect- 
ing links between Napa, Sonoma, and Petaluma VaUcys is explained when it is rocallcd 
that whilo the streams draimng these valleys flow directly to salt water, th^ noverthe- 
lesa flow to a drowned valloy. The trunk stream trench fiom which Potiiluma, Sonoma, 
oud Napa Giooka arc subsequent branches lies below the waters of San Pablo Bay In 
general, Santa Rosa Valley (lower part of Russian River Valley), Fotaluma Vallqy, 
Sonoma Valloy, and Napa V^ey have boon evolved by erodon along bynelinal axes. 
This fact also tends to weaken their mterpretalion os due to subsequent development by 
headwater crofaion; mnee, if the synolinal fokls wore exprest as troughs at the surface 
at tho time of the folding, then the dramago would have been both consequent and 
parallel to the structme. 

Coming farther south, tho valley of tho Bay of San Prandseo and its extension in the 
Santa Cl^ Valley is a largo feature in which defonnation and oroaon have probably 
played equal rfilQ& Ita trend is stnetly determmed by the Haywards fault lino pre- 
viously describod. Southwanl from Hollistor, tho valloy loses its breadth and passes 
into the much marc constriclod valley of tho San Bonito River, draming tho Coast Ranges 
to tho cast of the Qaidlan Range The Bay itself and its inland oxtonslaiiB afford a 
mognificont illustration of a drowned valley-land duo to subsideneo of tho valloy-bottomB 
bol^ soarlevdL 

Livermore Valley, a few miles to tho east of tho Bay of San Francisco and separated 
from it by the ridge of tho Berkeley Hills, is a very noteworthy feature It is a broaflly 
expansive alluviated valloy, bounded on tho west by tho dogiadod fault-scarp which 
limits the Berkeley Hills to Ihe cost, on tho cast by the slqpoB of Mount Diablo; and on 
tho south by tho slopes of Moimt Hamilton. On tlie north it is open by way of tho wide 
and low San Ramon Valley to Suisun Bay, and the northam portion of the valley 
drama this way Tlic greater part of tho waters which come to it from Mount Diahlo 
and from Mount Hamilton, however, are carried off by Alameda Crook thiu Niks 
Canyon, a narrow goigc which transcots tho bold ridge siqiarating it from tho Bay 
of San FraiiciHCo Alameda Creek has a hydrographic bakn of 000 square miles, 
and it IS a romarkablo fact that it finds its outlet amoas tho strike of tho range thru 
a bold rulgc, instead of foUowing the wulo open valloy kn^ng dnecUy to Suisun Bay 
with no ban^ m its path. It is a faur inferonco that Uvermore Valley is structural 
rather *bi»i erosional m its origin and that, anterior to the acute deformatbn of tho 
regbn, the drainago was consequent in the path followed by Niks Canyon. Tho 
deformation invol^d the uphft of the Borkoley Hdla and the complomontaiy depres- 
sion of the livermore Valley tract, and this dofomiation proceeded at a rate which wan 
sufficiently slow to perxmt the stream, by downward coirasion across the rising mass, 
to iwAintaiTi ita couTse. Alamcda Cmk in Niles Canyon is thus a romnant of the 
consequent drainage of the region and is antecedent to the uplift which gave rise to the 
Berkeley Hills. 
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In the Coast Banges between the Bay of Monterey and the Santa Barbara Channd, 
the diief valleya are those of Salinas BiTer and its tributary, the San Juan; the Oariasa 
Valley, and valleys of the Cuyama and Santa Ynea IU.^'eIB. Of these the Salinas 
Valley is the largest. It is a wide, terraced valley cut by the river out of rather soft 
Torti^ and later deposits, which appear to have been in part let down against the 
older rocks of the Santa Lucia Bange by the Santa Luda fault. In its lower part it 
lies between the Gsvilan and Santa Luda Ranges, and the trend thus cstabhsheil is 
muntained by the main stream as far as San Miguel. Beyond that the same gonoral 
trend is continued up its tributary, the San Juan, and thence thru the Canasa Plains to 
a point dose to the southern end c/t the Great Vall^. The eastern side of the uppoi end 
of the valley, particularly the eastern dde of the Garissa Plains, foUows cloady tho line 
of the modem earthquake rift to be presently described; and there can be little doubt, 
not only that in so far as the valley is an erodonal feature its erosion has been controlled 
by structuial featuies, but also that deformadonal pioccsses have had a conddorable 
shaie in its evdutum The axis of the vall<^ thus indicated is singularly straight and 
has alength of about 175 miles. Its upper part, the Ganssa Plains, is an arid plam with- 
out drainage and contains a veiy saline lake, lliis plain Is a surface of alluviation Tho 
lower end of the valley opens widdy on the Bay of Montana and the fine stream terraces 
which flank its sides afford an excellent record of the recent uplift of the region 

The valley affords another striking illustration of the ohhquity of the goomorphio 
as wdl as the stmctural featuies to the general trend of the Co^ Range bdt, and thdr 
constant tendency to emerge upon the coast. From the eastern margm of the valley 
at the south end of the Carissa Plains, one can look down upon the Great Vallqy, near 
Sunset, a few mdea distant; and only a nairow ridge sqiarates the two vaBcys, alUio 
they differ greatly m altitude. From this point in its course of 175 miles, Salinas Val- 
ley eroBses the entire width of the Coast Ranges. South of San Migud, the Saliniw River 
proper lies in a less open valley with north and south trend as far as Templeton, a dis- 
tance of about 15 milcB, and then opens out mto a wider valley having a nar&wcst- 
Bouthoast trend for about 35 miles to the headwaters of the stream. Several of the 
tributaries of the Salmas show a marked tendency to the devdopment of subsequent 
valleys On tho oast side of the nver, this is particulsily marked on San Loronao Crook 
in Rnest Valley, and on Ghslome Gre^ in Oialome Vallqy. Those compairativdy large 
vallqys may be referable in part, however, to deformation, iniwmiiflh as they arc 
on the line of the Rift. Thdr geomorphio history has not yet been studied. On 
the west side of Salinas Valley the two chief tnbutariea, the San Atitnnin and tho 
Nacimiento, have devdopod weU-defined subsequent vaUeys m the heart of the Santa 
Luda Range. 

In the valley of the Cuyama or Santa Maria Itiver, tho effect of a twofold structural 
control is apparent. The upper reaches of the nver flow thru a broad valley with an 
alluviated bottom on the northeast side of the San Rofad Range. The general trend 
of tho nver in this part of its course is northwest-southeast, and it is separated from 
the Carissa Ftains by a hi^ mountam ridge with a very predpitous southwest front, 
whidi probably repteaents a fault-scarp Below this eiqiansive hi^ vaU^, the stream 
enters a rather narrow canyon and shortly after this l^ds at right migipn and flows 
southwest toward the coast, entering eventually on the broad Santa Maria Valley whuih 
IS qpen to the ^ The contrast m the geomorphio character of the upper and lower 
reaches of the river, the greater age of the former, and the sudden ftTm-tigw in the course 
of the stream where the two types of geomoiphy meet, suggests that the high vall^ of 
the upper reaches was onoe connected with the Salinas drainage imd it has been 
captured from the latter, in compsrativdy recent time, by a stream cutting W V from 
the coast at the northwest end of the San Rafad Range. 
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In the valley of the Santa Ynca, thcie is a maikod departure from the northwest- 
southeast trend which characterisos the geonunphie features of the Coaet Banges 0 
general, and a more stidung instance than any yet cited of the obhguily of those fcatun'b 
to the gcnoial trend of tho Coast Range bdt. The valley lies nearly cast and west and 
its general is southward to the base of the precipitous nortlicrn face of the Santa 
Ynes Range This face is, as has been indicated, a fault-scarp, and the coutho of tho 
valley is thus seen to be in intimate relation to this dominant structural feature To 
the west the volley opens widely to the sea, while to the cast it loses its mdividuality in 
the headwater canyons of osatem Santa Buboia County and western Ventura County. 

Between the Santa Ynes Valley and the upper Cuyama is the rugged and deeply dis- 
sected country culminating in the San Rafael Mountains on tho naithcm aide of the tract 
Hus mountainous bdt lias a trend mtermodiate between the pronounced oast-west trend 
of the Santa Ynes Range and the norUnvest-southoast trend of the Coast Range ridges 
and vallqya to the noith For a peition of its length the bdt is bounded on the south 
by tho Smta Clara Valley, with a general east and west couise; but acros the head- 
waters of Santa Qara River the mountainous tract persists and finds its prolongation, 
vnth the same general trend, in the San Gabrid Range, and beyond Cajon Pass in tho 
San Bernardino Range, both hold and lofty sierra. It may even be considered as ex- 
tending, under the name of the Choedate Moimtains, to tho Colorado River above 
Yuma. From Tqjou Pass southeast to Cajon Pass, the northern dde of this mountain 
tract presents a very abrupt front with a veiy struct course. At tho base of the abrupt 
dope lioB the San Andreas Rift. To the north of tins, and between it and the southeart 
scarp of the southern Sierra Nevada, lies the Mojave Desert. To tho south of tho south- 
east end of the San Bernardino Range and west of the Choedate Mountains hes the 
Oobrodo Desert As has been already indicatod, tho south side of the San Galnid 
Range is determined by a profound fault. Lying thus bolwoon two faults, tho range is 
a magnificent oxamido of a horat which has been thrust up botween its boiling faults. 
It is the convergence of these two bounding faults which Bcgrogates tho San Gabrid 
Range bom the San Bernardino Range in tho iddmty of Cajon Pass. Tho latter range 
is dimlarly bounded on the south by the same fault as that which dotciminos the south 
front of tho San Gabrid Range, but hero it is coinoident with tho Rift. Between Los 
Angdes and Ventura lie tho sihorl ranges known as the Santa Monica and the Santa 
Susannah Mountains, indofdng San Fernando Valley. The Santa Monica Range is 
probably on the same line of orogeme uidift which finds its expression farther west in tho 
Santa and Santa Rosa Idwds. 

South of tho San Gabrid Range lies tho fruitful valley of southran California, extend- 
ing with an oast-west course from the sea to San Bernardino South of this valky, and 
hotwoon the Colorado Desert and a somewhat dovated coastal {dain bordering the 
Pacific, is a mountainous tract, the ridges of which siting around into a more northweat- 
southeut trend, and so conform again with the prevaihng trend of the ridgos and val- 
kys of the Coast Ranges north of the San Rofad Mountains. Tho valleys in this region 
are, however, len regular in thdr orientation than those of tho northerly Coast Ranges, 
and tho gcomoiiduo features are less mature, if we except certain very dd features which 
have survived from an earlier cyde of geomoridiie evdution Hie conaequent diar- 
Bcter of the streams on the seaward dope is much more pronounced than in any part 
of the northem Coast Ranges, and on the whde the geomorphy of the r^on must 
be regarded as less advanced than to the northward, and more dosdy alfied in its 
morphogeny with the Siena Nevada than itith that of the Coast Ranges of northem 
Califorma. 

The notable ranges of this region are the Santa Ana Mountains and the San Jadnto 
Mountains. The former present the features of a seaward doinng, tilted, orographic 
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block, with a very straight and abrupt fault-ecaip facing the northeast and ovnlooking 
the Perris Plain. This is an elevated, and as yet little dissected, peneplain mth rem- 
nants of Tertiary or later deposits resting upon it, indicating that it has, in part at least, 
but recently been resurrected from a buried condition. In San Diego County the Santa 
Ana Mountains find their prdbngation m a less regular and broader group of ridges, but 
doubtless the same tilted block structure prevailB to the inlemationsl boundary and 
b^ond, since the northeast scarp appears to persist in the same geneial trend, and the 
same typo of consequent drainage characlerisea the seaward slopo Still east of the lino 
of the scarp in southern San Diego County, there is another on^raphic block, boundod 
on the east by a very recent and very precipitous scarp looking out o\'er the desert *■ 
To the northwest the range becomes subdued in the Puente Hills, whme a broad anti- 
dinal structure leplacea in part the deformation 1^ faulUng In two notable instances, 
and perhaps in others, the seaward streams of the Santa Ana Mountains cut entirely thru 
the range and diam the valley-land beyond its northeaalerly scarp. Those arc tho 
Santa Ana and the Santa Margarita Bivers. They are both probably antocedent to 
the more acute phases of the rilting-of the region and ha\'e persiated in their course 
during the development of the fault-scarp. 

The San Jadnto Mountiuns form an important feature of the re^n as a bold liclgc 
with northwest-southeast trend lying between Perris Plain and the northern ciul of the 
Colorado Desert. Both aides of the lange are precipitous and arc probably determmod 
by faults. On the southwest ride there were notable ruptures of the ground in the 
earthquake of 1898, indicating that the fault on that side is still m active dovdopmeut. 


‘ VotfKll 


from Di H W FDubonfcB 



Tm SAN ANVfiEAS SIFT AS A GXOSOBPIUO FEATUBE. 

GXMBSAL 

Extonding thra the greater port of the Coast Syetem of mountains from Humbolcit 
County to llio Colorado Desert, a dislanoe of over 600 miles, is a line or nanow sone 
ohaiactcrued peculiar goomorphic features, referable either directly to tho modem 
deformation of the surface of the ground or to eroaon controlled by tho lines upon whidi 
such deformation has taken place. This peculiar featuic has been known, both to Cali- 
fornian goobpsts and to residents of the soctions where its oharactars are moat promi- 
nent, but its extent and importance were not fully appreciated until after the earth- 
quake of April 18, 1006 It is commonly reporlod among the residents of the southern 
intotior Cout Ranges, particularly in San Bomto, Monterey, and San Luis Obispo 
Counties, that di^laccment of the ground occurred on this line in tho earthquake of 
1857 and in certain later earthquakes. The first reforonoe in scientific literature to this 
feature appears to have been in the year 1893, in a paper entitled “The Fost-Flioceno 
Diastrophum of the Coast of Southern Galifamia,*' by Andrew C. Lawson, which is 
quoted m the sequd. The next rcfcrcnco to this peculiar line is in tho eighteenth aimuaJ 
report of tho U S Geological Survey for 1896-1807, Fait IV, in a paper by Schuyler 
on “RosiffvohB foi Irrigation,” whore, pp 711-713, tho mgnifioance of the Ime is fuUy 
recognised in tho following words quoted in full: 

Tins reservoir has especial interest, not only as the first one of any magnitude com- 
pleted on the Mojave Desoit or Antelope Volley side of the Sierra Modie m southern Goli- 
fonua, but because it lies directly in the Ime m what is known as “the great earthquake 
crack" of that region, which is marked by a series of sunilar basins behmd a dialinct ridge 
that appoon to luve been tho result of the gieat ecisinio disturbance 

This remarkable hno of fracture can bo traced for nearly 200 miloa thru San Bernardino, 
Los Angedes, Eem, and San Luis Obispo Ckiunlies, and doviatos but slightly here and there 
from a direct course of about N. 60° to 66° W. There appeals to have been a distmot 
“fault" along the hue, the portion lying south of tho line havmg sunken and that to the 
north of it bdng raised in a wdl-dmnod ndgo. In many places along the meat oraok, 
ponds and epiinga malm their appearance, and water can bo had in wcha at little depth 
anywhere on the south sade at the ndm before mentioned. A tou^, plaalio, blue clay 
distinguishes Uio line of the break, in tma portion of its course at least, and when the 
line crosses Idttlo Rock Ciodc, the blue clay has formed a submerged dam, wluoh hoa 
forced the underflow near the surface and cmatod a “ cienega ” immediately above it. After 
cmesmg the line, the water of the creek drops quiokly away into the deep gravel and sand 
of the wash. The same effect is noticoablo at other sticams, and it has o^ suggoaled aa 
the pmbablo cause (ff the very distinct nm markmg the lower margin of the Ban Bernardino 
Vall^ arlesiaa basin and coining ila waters withm woU-definod limits, aa thu run is nearly 
on a pmlongation of tho line that is traceable on the north aide of the mountsras — tm 
break having crosb the moantaina thru ^ Cajon Paas on the line of Swortout Canyon. 

In 1899 tho ossontial features of the same bno in tho region north of tho Golden Gate 
wore recognised and diacust by F. M Anderson.^ In lator ycats Dr H. W. Fairbanks 
has traced out tho line in varioue fidd trips and has pven several public lectures 
deseriptive of its features and its significance, but has published no systematic account 
of his studies. 

The fact that the earthquake of April 18, 1906, was caused by a rupture and dis- 
plaeemeut of the earth’s crust along this line for a distance of about 190 miles, immedi- 
ately focussed the attention of local geologists upon it. Among those engaged upon 

' Tbs Gcolacr of tiie Fust Beorea Pounnila, Bull Dopt Geol , UnlT Cal , vol 2, No 6, p 148 it atg 
Andmm, howcw, auppoaed, aa la indioated by the last pangiaph of bu paper, ttot the featUag ente- 
datee entDdy the Beuitooene terrace formatuniB 

88 
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its mvestigation, it became known as the “rift line." Since the earthquake it has been 
traced as a geotnoiphio or phyaiographio feature from Humboldt Ckmnty to the Coloiado 
Desert, with a possible gap between Shelter Cove and Point Arena, where, if continuous, 
it lies beneath the Pacific. Its continuity has, however, been satisfactory estabhahed 
from Point Arena to "Whitewater Canyon, at northem end of the Gobrado Desert, 
a distance of 630 miles Thruout this entire distance it lies along depresrions or at the 
base of steep slopes which are either the direct result of crustal displacement or of stieam 
erotion, operating with exceptional fadlity along lines of displacement. Thcro can be 
no doubt that the dispLacements have been recurrent thru a considerable part, if not 
the whdlB of Pleistocene time, and that in parts of its extent, at least, the movements 
have taken place on fault-hnes which originated in pre-lfiocene time. The later move- 
ments on this line have ^ven rise to minor featmes which subaerial and stream erosion 
have not yet obUterated, and it is these minor features chiefly triiich have attracted atten- 
tion to the Rift by reason of their striking contrast with more common geomorpluc forms 
due to erosion. These mmor features are chiefly low scarps and trougjha branded on 
one or both sides by low, abrupt ridges in which frequently lie ponds or swamps of quite 
small extent. 

A summary account will now be pven of this rift line as a geomorphio feature. 

HUMBOLDT OODET7. 

The most northerly point in Cahfotnia at which geomorphio features directly referaUe 
to the vidLent rupture of the earth’s crust have been observed are those noted by Mr, 
F. E. Matthes in the vvdnity of Petiolia in Humbddt County. Here south of PetroliB, 
on hi^ bare mountain spurs between Cooskie, Randall, and Spanish Greeks, he reports 
the occurrence of several small ponds and ridges such as have been familiar to those 
engaged in the field study of the earthquake phenomena as chacacteristic Rift features. 
Similar features are also found at the base of these spurs near the shore. These are in 
line with similar features found fay the same observer between Telegraph Hill and Shelter 
Gove, a few miles to the southeast. Here, particularly in Wood Gulch (plate 1), is a 
narrow depression with ponds, ridges, and saddles, wiiioh appears to he essentiilly a 
feature due to deformation acid to have determined the course of the drainage. The 
course of the depression is about H. 26” W. In this depresnon lies the trace of the 
fault upon which movement took place on April 18, 1906. Its course, if followed south- 
ward to the diffs above Shelter Gove Cplates 2a, 3a, b), heads out to sea with a trend 
nearly parallel to the coast Great landalides occur along the coast in proximity to 
this line, and ace in part on the Rift The rocks traversed by the Rift in this part of 
Humboldt County appear to conrist wholly of riiales, sandstones, and con^mcrates 
which are probabfy of Gretaoeoas age, altho sincB the geology of the region has not been 
studied, positive statements in this regard can not be made. The repon is hig^ and 
rugged, vrith a very predpitous descent to the sea. King Fedc having an devation of 
4,090 feet at a distance of about 2 miles from the shore 

Fonra ABENA TO FORT SOBS. 

From Shelter Gove to near Point Arena, the Rift, if continuous, lies beneath the waters 
ofthePadfic. The contmuity for tins stretch is of course open to question, and in another 
place the condderations bearing upon this point mil be presented. At the mouth of 
Aldwr Gredc,4 5 imlea northwest from Point Arena, the Rift enters the coast from the sea 
and is thence traceablB continuously to a point about 2 imles southeast of Fort Rosa, 
a distance of about 43 mOes, with a nearly but not quite strai^t course, bdng di^tly 
curved with the convexity toward the ocean. (See map No. 2.) For our kiunriedge 
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of the features of the Bift for this part of its course, we are chiefly indebted to the 
observations of F. E. Mattbes and H. W Fairbanks. For this stretch its course is somo- 
what more meridional than the trend of the coast, so that it converges steadily south- 
ward upon the shore Ime, and finally intersects it b^w Fort Ross. Between the mouth 
of Alder Oredk and the Garcia River the Rift is marked across a bw, rolling country by 
a series of depiessians, swamps, and xxmds, many of which arc without outlet. At the 
point where it intersects the Garcia River, the valby of the latter £rom that point up- 
stream for a distance of 9 miles fbOows t^ Rift (plate 3c, n), and its course has with 
httb question been determined by tbo etructural conditions inheront in the Rift. On 
the southwest mde of tlie vallqy the minor features of low ridges and swamps are com- 
mon, and there are in places two sets of paralbl ridges. Fnm the head of the longi- 
tudi^ valley of the Garcia, the Rift passes ovor a sag in the mountains to tho little 
North Fork of tho Gualala Rivor. ]^m this point southeast, the Rift folbws the 
common and very straight valley of the littb North Fork and the South Fork of the 
Gualala This valley is separated from the const by & ndge vair^ng in height from 
300 to about 1,000 feet. The Rift foDows the valby, or rather the valby folbwa the 
Rift, for a distance of about 18 miles, and is cbaracterisod by tho usual abnormal features 
of bw ridges, with ebngated swamps and ponds between, extended parallel to tho river. 
The ridges again evince a tendency to appear m pairs, which is peculiarly marked near 
Stewarts North of Plantation Hiouae Iho Rift passes over a broad, swampy divide in 
tho coastal ridge (pbto 2b), and at tho House is marked by two small ponds. South 
of the Plantation House is a senes of swampy holbws extending toward Buttennoro’s 
ranch The bttcr lies m a broad, swampy saddb. From Buttermore's ranch south- 
eastward the Bifl is markerl by a hne of deformation traverdng the ujflifted wave-out 
terraces and sGardll& which are notabb features of thb part of the coast. Low ridges 
with northeasterly scarps form batriors which pond the surface waters and give rise to 
numerous ponds and small swamps or ebngated holbws Several small ravines and 
gulches lb m its couiso, and oocaaonally a landslide is clearly rabted to tbo path of 
tho Rift In tho vidmty of Fort Ross, the geomorphb forms of the Rift are particularly 
wdl exemplified and a typical stretch of t^ bttor b cartograpbioally represented on 
map No. 3. Low ridges up to 10 feet in height, some wi& maturo rounded slopcB, 
othm with abrupt dopes to tho northeast, mark its course. Alined with those are 
scarps which, by reason of thur monocUnal dopes, can scaredy bo called ridges. Bdiind 
the ridges ai^ scarps ue poob and small swamps Some of tho small streams follow 
the Rift and have estabhshod notabb ravines along its course. (Pbtes 4 and 5 ) 
With regard to the geobgy of the territory traversed by tho Rift from tho viomity of 
Pdnt Arem to Fort Ross, Dr. H. W. Fairbanks has kindly oxaminod tho ground and 
supplied the following note: 


Except for a strip of sandstones (WalaUa beds) of upper Cretaceous age extending abng 
the ooBrt north and south of the mouth of the Gualala River, and a trianwlBr ana of 
Monterey ahab and sandstone underlying the coastal torraces in the vidmty of Point Arena, 
the toohs of almost the entin moontamous region between the upper Ruadan River Valby 
and the ooaat bdong to the FraiunaoBn. Then seema to be but one fault in thb ngian, and 
that bon the line foflowed by the Rift. The Wablla beds begm upon the coast a littb south 
of Fort Ross and, extending inland, form the lidn between wG^ab River and tiie ocean 
The fonnatioa thina out againat the ridge bounding the Gualab Valby upon the northeBat. 
The hne of junction b an irregdar one, for in places the soft sandstoneB reach quite to the 
top of the ndge referred to. Theee beds extend along the ooast to the northweat for man 
thki 80 miles, finally termiTiating 7 or 8 nube south of Fdnt Anna, when they an overlain 
^ the Monterey aandstones ana ahabs. The Rift does not follow the oontaot between the 
walalb and Fiwoisoan formationB and the vertioal diaplacement does not appear to have 
been very gnat, as in only one place was it enou^ to brina up die underlying Fruiciaean 
rooks upon one of its walb. The Bift, for something mon than a mfle after emeimng from 
the ooean southeast of Fort Ross, flee m the Franciscan formation, and the bttor b gnatly 
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emaht and brolmn along it Back of Fort Roaa, the anrfaoe looka tmvened by the Hrft 
hainng to the Wolallo formation, and from thia point for a number of milea to the nortb- 
weat no otter formation appeaia. 



At the point where the toad from Stewarta to GeyaerviUe croBaea the Goalala River, fault- 
ing unH erosion have exposed the underlying Franciscan formation. This appeare upon 
the Tior th«M«fc aide, showing that the opposite side, that toward the ocean, has dropt. 
The Franciscan occupies but a narrow stnp and is replaced for some distance up the ndge 
upon the northeast, by Walalla aandstonea These rations are shown in the cross-section 
i ffctoTi shown UL fig 1. Near the mouth of the Walalla River the formation upon the coast 
side of the Rift still appeals to be the Walalla sandstones, the roohs upon the (q^ite 
Bide are buried under tte alluvium of the valley After leaving the val% of the Gareia 
River, tte Rift has wholly within tte Franciscan formation until it disappears in tte ocean. 
The Monterey Bh*!"" wiw sandstones at their base fonn nearly the whole of tte coas^ 
terraced piBin in tte vuimty of Fomt Arena. They rest unconfonnably upon the Fiancie- 
oan rocks and dip at a ste^ aiule to the southwest Tte Monterey formation nowhere 
appears to come m contact wito the fault. 


BODEGA HEAD TO BOLDrAS BAT. 

GsneniZ Note . — From tte pmnt 2 milM south of Fort Robb where tte Rift in its south- 
easterly course leaves the shore, it passes beneath the Pacific for a distance of 12 or 13 
mnaa Its observed course to the northwest of Fort Robs, if proieoted Bouthoastoly 
with a alight curvature, would strike the shore again at Bodega and hero it is 

found on the low ground of the isthmus that oonneetB the head with the mainlarul 
The Rift hero coincides in position with a fault described by OsmonV whereby tlic Fran- 
tywAftn rocks to the east are diopt down against the pre-Franciscan dioritic rocks of the 
tinaHiand Immediately to tte east of the fault-trace is a marsh. Across the mouth 
of the bay foimed by the headland is a sandspit and the fault-trace should cross the spit 
its abutment upon the shore line, but the drifting sands preclude its finding an 
expres^n here in geooiorphic forms 

To the south of Itodega Head the Rift follows Tomsles Bay (plate 6a) to its head lusar 
Point Reyes Station This is a remarkably linear inlet of the ocean lying between Point 
R^yes Penuisula and the msuiland, having a length of about 15 miles and not exceeding 
a "lilA m width It has generally been regarded as a feature determined by a fault,* 
the sawift as that noted Osmont at Bodega Head, whereby the Franciscan rocks of 
the Tnainland were brou^t against the pre-Frandscan granitic and dioritic rocks of the 
p.niTi»nilit- Tte bay is quite shallow, but both of the slopes above the shore line are 
rather precipitous, and the ridge crests on either side attain elevations of over 1,000 foot. 
On the TnainUfiH Bids of the bay there are some rather vagudy defined terraces, both in 
the form of wavennit benches and delta embankments. On the same side of the bay 
there are TTni.Tinft deposits of late Pleistocene age, containing abundant mdluscan remams 
which have been elevated to about 25 feet above sea-level, and which are the equivalent 
of depouts at a similar elevation on tte east aide of San Pablo Bay. 


I Bull Dept Ged , Umv Gal , vbl 4, No 8 

* CP Anderaon, Gecdogy of Point Reyto Pemncala, BuU Dept Ged , Unlr (M, vdl 2, No 5. 
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To the soutii of Tomalos Bay the Rift lies in a remarkable defile with abnarmal and 
lU-adjuBted langituduial drainage, which cztcndB thru to Bolinaa Bay, a diatanco of 
about 14 miles On the east sido of the defile is the steop coabtal sbpe of the Tnii.iTiln.wd, 
nsing to a ridgo crest from 1,000 to 1,700 feet m height. The transveiso gulhos in this 
dope arc shallow, and detract but little from the general effect of a fairly regular but 
uneven steep slope On the woet is an oven steeper but more ineisod and rugged dupe, 
which foims the eastern edge of the peninsular land mass. This dope culminates in 
crcbts having an alUtude of about 1,500 feet. The mobt striking goomoiphic feature 
of the bottom of the defile is the presence of low ridges with intervemng lavinea oi gul- 
lies elongated parallel to the general axis of the depression. Mora or less hummocky 
surfaces, with hillocks and hollows having no regular onontation, also occur. Li the 
hoUowB ponds arc faiily common features. The chief drainage is to Tomales Bay by 
Olema (keek, which heads within 2 5 nulcs of Bolinas Lagoon, and the divide between 
this stream and the parallol one which flows to the southeast has an altitude of about 
400 feet above aca-levcl The southeast end of the depresdon is submerged beneath 
sea-level, and is cut oil from Bohnaa Bay by a sandspit The very shoal water inside 
of the saiul^t is known as Bolinaa Lagoon (3ce {date 6b } 

The rocks on the cast side of the defile belong wholly to the Eranciscan series. On 
the west ddc, at the north end, wo have chiefly the granitic and dioritic rocks of the 
peninsula with hmited masses of erystallino hmestono mto which these rocks are intrusive. 
Farther south the granitic locks arc overlain the shales of the Montoroy serks, and 
these rodffl fonn tho west side of the defile for several miles The disks have inconstant 
and often very hi^ dips. Still farther south the sandstones of the Merced series he 
unoonformably upon the Manterpy shales, and near tlio town of Bolinas dip uniformly 
at moderately low ang^ toward tho axis of tho defile. It is thus apparent that the axis 
of tho defilo oroBBcs inoro or loss obliquely or transversely tho contact between tlie Monr 
Icrcy and tlio granitic rocks, and also the contact between the Merced and the Montoroy. 
It is also a ramarkablB fact that altho on the oast side of tlio defilo the Franciscan rooks 
constitute tlie mountain mass to a thickness of several thousand feet, this ontiie senes, 
together with tho Ehoxvillo, Chico, Martmoa, and Tejon, is almost entirely absent be- 
tween the Mbnterpy and the granitic rocks on tho peninsula in tho immediate vicinity. 
This indicates clearly that in pre-Monterey tune the piminsular mass had been ujdift^ 
on a fo.ult along the present coastal scarp, so that the granite was brought against tho 
Franciscan and denuded of its unconformabLo mantlo of sedimentary strata before it 
was submerged to receive tho deposits of Monterey tune. It is also ol^ that inasmuch 
as there is a great volume of Mimtcroy shales on the peninsular or seaward aide of this 
fault lino, and no trace of tho same formatian on tho mainland to the oast of the fault fine, 
one of two things must have happened Either the submergence which permitted the 
depositian of the Monterey shalra was confined to tho pemnnila and was effected by a 
downthrow of that bkxdc on the same fault as that upon n^ich it had eatliet been upthrust, 
so that thme was no sea over the tonitory east of the fault; or, if the radons on both 
udes of the fault were submerged together, then in post-Monter^ time the east nde of 
the fault was lifted into the sone of erosion and denuded of its covering of Monterey 
shales so thoroly that no trace of thorn now remains Thera is no escape from one or 
the other of these condusions, and each of them involves a movement on the fault with 
relative downthrow on the southwest side, or the reverse of that which occurred in earlier, 
pre-Monterey time. From this interpretation it foUows that the defile extending firom 
Tomales Bay to BnliwM Bay lies along the trace of a fault which dates from pre-Miocene 
time, and that upon this faxilt there have been large movements in oppodte directionB 
so far as the vertical component of such movements is eoncemed. llie trace of this 
ancient fault is also the liiro of the modem !l^ft. 
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The dip of the Merced beds at Bdinas toward the Franciscaa rocks of the fniiinlRnd 
is quite analogous to the dip of the same beds toward the Erandscan of San Bruno 
Mountain on the San Francisco Peninsula/ and baa the same significance, vis , that the 
Meiced beds hex's been relativdy downthrown on the xvest against the older locks 
The fault m the Tomales-Bolinas defile has usually been regarded as identical with and 
a continuation of the San Bruno fault of San Francibco Peninsula, and there seoms to 
be no good reason for changuig this judgment, altho, as will appear shortly, the modem 
lUft to the south of the Gol^ Gate doos not coiiuu^ with t^ trace of the San Bruno 
fault, but leaves it at a small angle and pursues a course nearly parallel, but to the 
southwest of it It IS noteworthy, also, that whde on the Pomt Reyes Peninsula, par- 
ticularly in the vimmty of Bohnas, there is a magnificent wave-cut terrace at an altitude 
of about 300 feet, with a width of 1 to 1 5 miles between the base of its sesroliff and the 
brink of the present sea-chS, no sudi feature la to be found on the landward aide of 
the fault-line on the coastal scarp between Bohnas lagoon and the Golden Gate. 

Charaeteruiua cf the Bifl (G E Gdbert, pp 30-35) — In a broad sense the structural 
trough in which lie the two bays is a feature of the great Rift In a narrower sense 
the Rift follows the lowest Ime of the trough, controlling the topography of a belt 
avera^ng 0 75 mile in width. The physiographic halnt of the trough is that of a 
depression occasioned by faulting. It is remarkably straight One wall, the south- 
western, IS comparatively steep; the other is comporativeiy gentle. The gentler slope 
is an incUned plateau with inci^ drainage. Viewmg the trough from any commaiul- 
ing eminence, the physiographer leaddy frames a working hypothesis of faulting and 
tilting. He sees in the southwestern wall a fault-scarp of moderate freshness, and in 
the northwestern wall a slcqpe originally less steep, in which erosion has been stimulated 
by uphft and tdting. The general facts of the geology of the district, as worked out 
by Andeison,* agree with this theory axial line of the valley is recognised by 
him as the locus of a fault, or faidt-sone, and the rocks of the southwest wall are overy- 
where older than, those which adjom tbain at the base of the opposite slope. The 
gentler slope is well shown by plate 7a. Plates 8b and 41b also show Bnmntbine of 
the gentler slppc, and plate 7b of the bolder. 

In a general way the two slopes are drained by streams which tlftanand to the axis of 
the valley, and are there gather^ in two longitudinal trunk streams which fiow severally 
to Tomales Bay and Boliriaa Lsgoon; but in a central belt following the bwest port of 
the trougjh the details of drain^ are comparativdy complex, and their complexity 
is associated with peculiaritieB of the relief which serve to diwtiTigiiiBTi the central belt 
from the bordering dopes. In the bordeiing slopes the subordinate ridges conform in 
normal manner to the drainage, having evidently been developed by the erosion of the 
canyons which squrate them. In the axial belt the ndges are evidently inHapiwiHant of 
the drainage, often running athwart the courses which would normally be followed by 
the drsunage. In port the ridges divert or control the drainage; in part the drainage 
traverses and interrupts the ndges. 

The influence of the ndges on the drainage is illustrated by the mwftTwjui.wy iTi g dia- 
grams. Hg. 2 sihows the actual drainage system; fig 3 the system which would be 
developed if theie weie no special conditions along the sons. The ndges of 
the axial sone trend parallel to the axis, and their interference gjves parRiie l courses 
to various streams which would otherwise umte The ipfluftniw of the drainage on the 
ndges is lUuetrated by fig 4, which shows a small ridge resting on the side dope of a 
larger ridge. The drainage of the larger ridge breaks thru the emaller, Tnitiring gaps. 
Plate 7b shows the dope of a greater ridge at the ri^t; and at the left two bushy hills 

■ Qt A Skatdi at tliB GcciIqd of ih» San Fnnolaao FCmiunila U S Q 8 , 18fh nport 

* Oeologr of Point Beyn Pmlnnila, by F M Andenon. Bull Dept Geol , Umv. Cal , voTa, No. 5 
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whichBrepartiof a flaakiiig ridge diBBCcted by cross-drainage. Tho flanking ridge appears 
also in the distanoe. In plate 8A the flanking ndgc is hroadcTi m plate Aa it is more 
neaily a terrace than a ndge. 

Similar relationa bct^roen ridges and drainage lines are found in repons of steeply 
inclined strata, each ridge being determined by the outcrop of a reristant formation, 
01 at loBSt all of the preceding description might apply to the topography of such a 
repon; but other charutors remiun to be mentioned, and these serve for discrimination. 
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Where a ste^i-sided ridge is determined by the presence of a resistant formation, the 
determining rock follows and usually outcrops along its crest; but in the ridges under 
consideration there are few rock outcrops, and such as occur are not systematically 
related to the crest lines. The formation of the crest is not always the same thru the 
whole length of the ridge, and it is not always a rook of such character aa to resist erosion. 
Between the ridges are linear valleys, and many of these are occupied by streams, but in 
a number of instances they are orost by the drainage. Often they indude local deptes- 
dons, with ponds or small svromps, tlus oharaeter bring so pronounced that forty-seven 
such ponds were seen between Papermill Creek and Bdinas Lagoon, a distanoe of 11 
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miles. (See platn 8b, 10, 43, 64a ) The vaUeys range in width from 20 or 30 feet to 
about 600 feet, the majority falling between 100 and 200 feet, and each of thorn u 
approximately uniform in width, unleaB occupied by a atieanu In a tjrpical croaa- 
profile, the aide of the valley la somewhat deGmtely diatmguisihed from the bottom by a 
change of slope (see fig. 5), the diatinction appealing at one or both aidea.^ 

In. view of these charactera, and caperially of the abundance of ponda, it is evident 
that little valleys are not produota of stream erorion; and that in so fu as they 
are occupied streams the atreama are adventitious T^ir true enplanarion is sug- 
gested by thrir relation to certain of the earthquake phenomena of April, 1906. As will 
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presently be described in detail, the trace of the earthquake fault thru the greater part 
of its course in the larger vslley follows the edge of one or another of these amaU vellep, 
and in p1ti c «« where the fault movement inetoded vertical dialocalaon, suidi dislocation 
nearly always to increase the depth of the valley. (See plate 10 b and fig. 6.) 

Of the numerouB nunor or secondary crada developed by the earthquake in the imn^i- 

ate vimnity of the main fault, a conrideraUe pnqioriion occurred at the edges of the little 

vall^, following more or less doaely the line abng which the bottom meets the udo; 



PLATE 6 






Bi fliW-Mg Hd lUaFUa xidgi Mi> 


I'l niflhi Tht talMtiai ftUm mg ud 


■tWkafliUi ftiKiGk 




THE SAN ANDREAS BIET AS A GEOMORPHIC FEATURE. 


33 


Biakiiig a few inoheB on the side toward the mulille of the valley Thus the surface 
changes associated with the earthquake tended, within this belt, to increase the dif- 
ferentiation of the land into ridges and valleys; and it is easy to understand that the 
inception as well as the peipeiuation of the iid^ and vaJl^ was due to faulting. 
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CoUeotivdly these ridges and valleys occupy a belt from 0 5 to 1 mile m width, and 
constitute the local dcvebpinent of the Eift, nwing that term in its narrower sense. They 
make up the entire surface of the btit, except whore overpowered by some vigorous 
orcek. The individual ndgea are not of great length, txnng 2 or 3 miles at the most, 
and usually muoh less. Some of them eM by waging out, others by dropping down 
until repla^ in the same hne of trend by vaUcys. I^ir greatest hei^t above base, 
except where the adjacent valleys have boon deepened by erosion, is about 160 feet. 
The narrower have straight, acute creels; the broader have undulating backs with 
more diversity of form is shown by the associated vall^ Some are crost by 
curved or straigh^t depressions, and these deprestions have sU the charaoteiB of the 
parallel valleys, including the assodation of earthquake crocks 
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In the remainder of this report the term Ititt will bo applied only to the narrow belt 
just described. Begging it as the surface expression of a great shear sone or compound 
fault, the ridges are the t(^ of minor oarth-blockB, and the vaUeys are in part the hqiB 
of rdatively deprest Wnwkn and in part depressionB resulting from the weathering of 
H wwht rock. Conmderiiig the Bift as a phyuographic type, 1 find it convenient to l^ve 
a specific "amti for one of its dements, the small valley; and in some of the descriptioiiB 
which fdbw I shall speak of it as a/avk^ ^ee ptates 7b, 8a, and 11.) 

The general rdation of the Bift to the greater valley is illustrated by t^ cross-profile 
in fig 7. Along its northeastern dde it everywhere lies lower 
than the adjacent dope of the greater vall^, the produced 
profile of thh valley dc^ pasdng above the fault-ridges as well 
as the fault-sags. Along its southwestern dde some of the fault- 
ridges appear to project above the restored profile of the greater 
vall^, while the faidt-ea^ lie bdow. If I interpret the strue- 
ture corieotly, the great compound fault conoemed in the making 
of the vall^ trough — a fault of which the vertical disdoeation 
itniniinfa to several thousand feet — mdiidaw a oertain amount of step-faulting, whidi 
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is responaihle for some of the wostarn ridges of the Rift bdt, but with tlial oxccplion, 
the ridges and sags of the Rift are occasioned by the unequal settling of small cruhl 
blooks along a magnified shear none. (Fig 8 ) 

The hmits of the Rift aie not definite The boundaiics drawn in fig 2 srrvc to 
indicate the belt in which the Rift structure dominates the toixigrapliy, but do not 
indicate the limits of the Rift structure. Within the belt the dislocations Iiavc been so lo- 
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Fw a— CiiwfMfliM of tlw Bift uiangod in geoRnphioal oidei «itli fha miMt nartharlr at 
top and soitheaat Midi at tho nght Pontioiia of IhnlttiaM and iti luaiiebai aie iwb- 
oitad TbapmSlei ace eppied Irom fleld Aatcbea made withont mMiniemant. 

cent and of such amount as to keep ahead of weathering and erosion, so that their eiqnes- 
sion has been little dimmed by the prooesses of aqueous sculptun. Outride the bdt the 
evidences of recent dislocation ate less striking, but nevertheless exist. The inter-stream 
zidges of the northeastecn dope are here and there indented and creased m such a way as 
to indicate recent faults of small amount trending paralld to the Rif t In the vidnity 
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of both Bolinas Lagoon and Tamales Bay sudi features gindc into dialocation tcnocca of 
greater ma^tude, which originated at earlier dates but may have been recently accentu- 
atod. There aic also narrow terraces of displacement on the comparatively steep face 
of the ridge southwest of the Rift, and at two points there are minor crests and asso- 
ciated canyons parallel to the main crest and to the Rift. So httlo is known of the local 
details of geologic structure that a diflercnt explanation of these creases, terraces, and 
spurs is not altogctlier barred, but their physiographic relation to the Rift features is 
so mtimate as to leave httle question in my mind of thdr genetic sunilanty Assuming 
that they are correctly explained as the piuduct of minor faulting of orily moderate 
antiqmty, tliey serve to connect the great trou^ containing the bays with the noirow 
belt of peculiar and sbiking topography, and indicate those os ports of a single great 
phenomenon — a bolt which has boon the locus of complicated fissuiuig and dislocation 
during the later geologic Qxxihs 

MUSSEL ROCK TO PAJABO RIVER 

From Bolinas to the vicmity of Mussel Rock, about 8 miles south of the Golden Gate, 
the course of the Rift is beneath the wateis of the Pacific, acrobs the bar in front of tho 
entrance to the harbor. Near Mussel Rock it intersects the shore at a great landsliilo 
(plate 12a) in rocks of the Merced sciies At Mussol Rock, the basal bods of the Merced 
senes rest directly upon an old land surface of wom-down Mcsosoic rocks, and the basal 
bed contams abund^t cones of Pmiis wu^ts resting iqxui cemented alluvium The 
cono-bearing bed immediately underlies marine strata and numerous fossils occui* near 
the base of the senes at the top ot the ndge. Tho Merced strata here have a dip of about 
15” to the noitheast. The contact between the Merced and the older rocks tro^ south- 
east across tho pemnsula; and for bomo miles the Rift is approidmatcly ooinculcnt with 
the trace of the contact and, for some portions of this distance, exactly so From the 
shore lino the course of the Rift is tlio same as that of tho steep dilfs which rise at tho 
back of tho Mussel Rock didc to an altitude of over TOO feet. From the top of these 
cliffs, at an elevation of about 500 feet above sea-lovd, tho couiso of tho Rilt as far as 
San AwHTftiM Lake is marked by a line of shallow longitudinal dcprcshbns, ponds, and 
low scarps. (Sec plate 12b, 13, and 14 ) There arc dght ponds m this slrctoh of about 

4 5 miles. This portion of tho modem Rift was recognized as such in 1893.^ 

At a point about 4 miles from the Mussel Rock slido, tho lonptudinal dopresmon which 
marks the course of the Rift becomes much more proiiouncod and passes into a remark- > 
ably straight and deeply trenched valley, the greater part of which has been converted * 
large dame into the San Andreas and Crystal Spring Lakes, used as rcsQrvoirs by - 
the Spring Valley Water Company as water supply for the city of San Francisco. Hus 
stnug^t valley (see plate No 16) has an extent of 15 miles with a steady course of 

5 34” E. to a flat divide southwest of Redwood (Sty, whereby one passes over into tho 
end of a wnulur but less pronouncod valley, in which arc situated Woodside and Portola 
The San Andress and Crystal Springs Lalra valley is almost wholly in tho Franciscan 
terrane and the a.™ of the valley is discordant with the struetui^ lines and contact 
planes of its constituent formationa and intrusive masses. At the upper end of Ban 
AthItimii Lake, however, the southwest edge of the Merced terrane forms in part the 
boundary of the vall^ on the nartheast side for a short distance The valley as a geo- 
morphic feature (plate 16a) dates back faurly well mto the Pleistocene. It is drained 

> "Tlu line of demukatum between Uw Pliocene and tiie Heaoioio mdu, which eztenda from Muanl 
Rook ■natheaatwerd, is m part also the aace tit a poat-Fliocene fkult The gieat dide on the nmth aide 
of Miiaad RoiA la near the land tenmnua til tiua luut-eone, whoe it mtenecta the ahoie line Movement 
on fhia Ikult-Boine la atiR in propeaa A aeiiea of depreaaiona or amka, oocupied by ponda, marka ita 
courae Modem faidt-aoaipa m the Pliocene tenane aiefeaturea of ttie eounbytiavanod by it" The 
POBt-Pboeane Duatrophiam of the Goaat of Boutham Califonun, by Andrew C lawaon, Boll Dept 
Gedl , Umv Cal , vol 1, No 4, pp 160-151 
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San Mateo Ciedc whidi flows in a eihaip gorge thru the wider part of the broad, flat- 
tqpt ridge which e^wrates the 'vaUep from the Bay of San Ftancisco. This atieaia la 
regarded as a relio of the ori^nal consequent drainage of the northeast slope of Mbntara 
Mountain, which became superimposed upon the Franciacan temne by the denudation 
of the overlying soft and little coherent Merced formationB. From this consequent 
trunk the vedley in which San Andreas and Crystal Springs Lakes now he was evolved 
by subsequent erosion along the line of the Bift, its present features dating from a period 
in the Fl^tocene later th^ tiie removal of the Merced formations. A small portion 
of the upper end of the valley has been cultured by the headwater erosion of San Bruno 
Greek. 

To the southeast of Crystal Springi Lake, the valley followed thus far bifurcates about 
2 miles beyond the lake, on either side of a meiUan ridge. The two branches are nearly 
paralleL The east hrandi rises to a wide and rather flat divide, with streams heading 
in it from both, sides The other branch, altho it is more imnsive, has no well-defined 
stream, but has a small swamp at its lower end. It rises to a sharper divide, from which 
there is a descent into the narrow stndg^t canyon of West Union Greek. It is this 
western depression that the Rift foUows. Near Woodside the canyon of West Union 
Credc expands into a more open vaUsy, with steep mountains on the southwest and 
lower hills on the northeast The Rift follows this straight valley (plate 16b) to its 
southeastern end, and then ascends to the saddle which separates Black Mountain from 
the mountains to the west From this saddle it descends to the narrow canyon of 
Stevens Greek. It crosses the canyon at a small ■.n glfl near its upper end and paiallds 
the credc on the southwestern side, at an elevation of about 600 feet above it. It then 
passes thru the saddle between Stevens Gredc Canyon and Congress Springs, and keeps 
wdl up on the sbpes to the west of Congress Spring behind a series of shoulders ai^ 
knolls to a reservoir on a saddle thru wiudh it passes From this saddle southeastward 
the line of the Rift again lies along the southwest side of a lon^tudinsl valley and so 
oontiniies on a line indqiendent of the present drainage to the pronounced not^ in the 
crest line of the range at Wright Station. 

In this stretch of ^ Itift fr^ Crystal Springs to Wri^t, the nninoiHHnBo of the Rift 
with the major geomorphic featurea is very striking for the first half of the distance. 
In the second half, if we judge by the fault-tirace, it appears to be quite independent of, 
tho paralld to, the canyons; and its only manifest r^tionship to the geomorphic fea- 
tures is its coincidenoe with a series of saddles or windgaps in the transverse spurs of 
the mountains. Its general paraUelism with, and proximity to, the crest of the range 
thruout the entire stretch is pronounced. In the notch at Wright, the Bift intetsccts 
the crest line and passes from the northsastem flawlf of the range to the southwestern. 

The general features of the Bift from Wnght to Chittenden are described by Mr. E. 8 
Larsen in the following note' 

Erom the hills above Wright Station to the village of Burrdl, a distance of about 
2 miles, the Rift fdUows alc^ the ridge above Los Gatos Credc, which drains to tho 
east. The drainage of the western sh^ of the ridge is to the FaoiGc. For of this 
distance the Rift is a short d istanc e on the Los Gatos Greek side. It usually occupies a 
small, trough-like dqireadon; or, whore it outs just above the heads of the ""bH gullies, 
there are low, rounded knei^ between the gullies These Vunnii are mldtim over 30 
feet higher than the trou^ Just southeast of Burrell, the Rift traverses the xid^ and 
f^we a gully into Buxrdl Credc, which it croases. It continues in a southeasterly 
direction, pacalld to the erode and about halfway up the ridge to the southwest of it. 
The devation of the ridge is only about 400 or 600 feet above the erode bed, and the top 
is rounded, with a steep dope bdow this to the Rift, and a gentle dope bdow the Kft 
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to the cieok. Near Bundl the slope is very geatle at the Rift, for from 20 to 50 feet, 
but IS steep above and below Lookmg up the Rift and the crook from this point, one 
gets the impression of a long straight crock, but m reality the view is over the divide, 
down a small tiibutary of Soqudle Creek to its junction with the main sticam and thence 
up the main Soquello Greek About 2 6 miles from Buirdl the Rift follows a Hiwdl 
gully into Soquello Greek, \duch it crosses where the creek makes a sharp turn to the 
west. For the next 4 mil», or to tlie point where the now county rood croHscs the divulo 
between a branch of Soqudle Creek and Eureka Greek, it follows near the top of the 
timbered ndge to the soulJiwcst of SoqucUc Crook. The heavy timber obscures tlio topog- 
raphy, but Rift, whcTcvor crost, is marked by a bonch or trough on the hillside. 

Following the Rift to the southeast, it passes at the divide into the head of Euicka 
Canyon, rises on the northeast bank, and dowly gets farther away from the creek, cut- 
ting across the tributary creeks and rarely following one of the smaller gulches for a short 
distance. The typical section here gives a ate^ slope on the high hills to tho northeast, 
then about 0 25 mile of gently doping, rolling hills, and finally the stoeqp dope to tho 
meek itself Tho Rift is on the gentle dope, generally at some distaneo from either of 
tho changes in slope This continues for about a distance of 2 nulos on to Grisaly 
Flat. Here the high steep hills to tho nmlheast are separated from the lower hiUs to 
the southwest by a flat about 600 feet aeiosa. Tho Rift is on this flat near its centor, 
and usually marks the luntheast boundary of a borioa of low knolls. It oontmues on the 
flat for about 0.5 mile to where tho hills dose logetbor and leave a rather steep-walled 
gulch. The Rift follows up this gulch for about a mile, and then crosses into the head 
of another creek, whioh it foUows down for about 3 nules, whero the stroom turns diarply 
to the north. For the upper mile tho gukh is rather sharp and deep, but at Head Doll 
the hills on both ddos are low and rolling, wink tho lower mdo is again rather stoep, 
opening at the turn to a rather flat country. At Hoad Doll and othor points, the Rift 
occupies a small but distinct trou^ very near the southwest bank of tho creek. From 
hero to Cbittenden, a distance of about 8 miles, it follows poralld to Fajaro Valley, wdl 
up on tho hiUs, and outs acroas the canyons at almoat right ang^. 

The typical section up one of these ridges gives a gontlo slope from the valley to an 
devation of about 1,000 feet; a steep dc^ for about 50 feet in tho opposite direction, 
which marks the Rift; a very gentle skpo for about 1,000 feet amoss; and finally, tho 
steep upper slope of the hills. Ovor this area the Rift is noorly always marked by a 
trough, whiehofton gives rise to a small lake perched onaridge botwoontwo steep eanyons. 
At a few points, especially about a mik narlhwcnt of Chittenden, small streams and 
guUies tend to folkw the Rift, and they then make a sharp turn where they kavo it. 
At Chittenden the Rift agun passes thru a pronounced notch in tho crest of tho range 
occupied by the oanyon of Fajaro Rivnr (pkte 17a}, from the western flank of the domi- 
nant ridge of the Santa Crus Range to tim eastom flank of the Qavilon Range. 

Tho rocks traversed by the Rift from Mussd Rock to Fajaro River are, so far as known, 
ahnost wholly confined to tho Francisoan and Mbntoroy series, tho former prevailing m 
the northem part and the latter occurring only in the southed At Fajaro River tho 
Rift eneountCT the granitk rocks of tho Gai^an Rango, but these lie wholly on its 
western side. 
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PAJARO RIVER TO THE EORTH EED OP THE COLORADO DESERT 
Bt E. W. Fairbaiocs. 

The earthquake of April 18, 1906, opeued and displaced the walls of the old fault along 
the Rift as far aouth as the to^vn of San Juan in San Bonito County The fault-troco 
passes diiectly unda the a’estem span of the Southern Pacific Radroad briclgo across 
Ban Juan River, as shotni by the disidaccment of the piers at the end of the bridge, a 
distance of 3 5 feet For a distance of nearly half a mile on either side of the bnrl^, 
the river has cstablisliod itself in the Rift. To the northwest the steep slopes of Mount 
Fojaro facing the canyon do not show any regular fissure. This docs not, however, 
indicate any discontinuity m the fault, for the suiface of the whole mountain la more or 
leas broken by ouxdiaiy cracks, secondary fiisuiea, and slides 

Southeast over the hills from the pomt where the Rift leaves the iiver, the chaiarter- 
istic features of tho Rift make their ^ipearanoe It is marked by a small pond (^te 17 b), 
springs, and a more or less continuous ridge with its steeper face toward tho southwest 
The fissure of the recent earthquake follows this series of features (plato 18 a), and, at 
a point halfway between the bndge and San Juan, there is shown in a broken fence a 
lu^aontal di^acement of 4 foot A mile before reaching San Juan, granitic rocks arc 
exposed upon the southwest ride of the Rift. Shortly beyond this pdnt the Rift leaves 
the hills and traverses the western edge of the valley d the San Benito River. Tho ridgo 
which we have been following is now lost in the level floor of the valley, but aa far as 
traceable its couise is directly toward the low bluff upon the eastern edge of the town of 
Ban Juan. The fissure of the recent earthquake is to be seen where it crosses the road 
0 5 mile northweat of San Juan, but has not been noted farther along tho old Rift lino. 
It appears to bend more easterly, and this piobably connects it with the distiurbancce of 
the earth between Hollister ai^ Son Juan Mr. Abbo, of San Juan, states that tho 
earthquake of 1890 opened the old Rift and that the disidaccmcnt of the walls, tho small, 
was in tho same diieotion as in the lecent earthquake. 

The town of Son Juan stands upon a bench of gravd which dips gontly in a south- 
westerly direction, but upon its northeastern sido prosents a steep face which, near the 
old miarion, has a bright of about SO feet. This bluff is marked thruout its lengUi of 
0 5 mile several springs, and there can be little doubt that it owes its oxislonro to a 
fault movement uplifting and tdtJng toward the southwest a portion of tho floor of tlic 
valley, and that it thus (niginated in the same way as other similar features which wo 
shall find to be chaiaotenstio of the Rift. The Rift leaves the valley southeast of San 
Juan and gradually rises along the eastern slope of the Qavilan Rimge. It mtarsccts 
the head of San Juan Canyon, and has here ^ven xiae to an mteresting mnrfifituttfinTi of 
the drainage San Juan Canyon is long and narrow and is formed by the union of several' 
small stioams which, tiring upon the higher skqies of the lange, pursue a normal oouxso 
towBid the San Bemto Yelley, until reariiing t^ Rift, they turn northwest and riightly 
away from the fracture line, givmg rise to San Juan Canyon. At the point where tho 
Rift intersecte the oanyon, the narrow ndge between the canyon the valley has be en 
broken thru, and the whole drainage passes directly down the ahA.T<i<fttiiTig 

the canyon, whirii is now filUng with ddbria fan matensl. 

For about 10 miles Boutheest from the head of San Juan Canyon, the Rift foUows tho 
eastern slope of the Qavilan Range. It is marked by wmall vall^ and gulches, by 
holkm and ndges upon whese sides oak trees are growing; and it is followed almost 
continuously by a wagon road. One of the meet interesting featurea along this portion 
of the Rift is Green Valley, a broad riensga due to the fiUhig up with gravrie and rilt 
of a valley lying cloee under the steqier portion of the GavQan Range. There ere two 
fault-lines briow the valley and about 0.25 mile apart. The rienega ia due to vertical 
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displacement along the upper line, whidi has raised a ridge of the dd crystalline rocks 
across the vall^. This dam must first have pven rise to a lake, but as this filled up 
with the wash brought down from the mountains, a moRahy meadow took its place. The 
oldest resident in the dutiict says that the eariJiquake of 1868 formed a small lake in 
the lower portion of the cicnega. Tlio great body of gravda filling the old valley acta as 
an important loscrvoir of water. Tlic city of Hollister has taken advantage of this fact 
to secure a water supply. By tunneling thru the rock bonier, the gravels are reached 
and the water led away in pipes. 

The Bift comes out upon ^o San Benito River 4 miles above Faiconos P.O. For 
several miles up the river from this point, the Rift hno is masked by the mcent flood 
[flain. Above Mulboorry F 0., and just boforo coinmg to the hrulgo aciuas the nver, a 
most striking and interesting feature appears. Upon the east si^ of the river, and 
sqiorated from it by a ridge, is a narrow depresmon half a mile long and 75 feet dehp, 
without any extenid drain^. The ridge between it and the iivor extends a mdo 
northwest of the sink, and presents a steep face to the northeast. The road passes along 
the eastern base of the ridge and qpposite the sink mokes use of its oven crest. The 
river makes a sharp bend at the bridge, and the Rift crosses to the west ride. Faultmg 
has here hrouj^t to the surface, upon the west mdo of the Rift, hmestonea associated 
with the crystalline schists and granitic roiflEa of the Gavilan Range. 

In order to foUow the Rift beyond the mouth of Wilbw Creek, wo leave the San Benito 
River road at the mouth of the creek and follow to its head a long nonow canyon which 
has evidently been eroded on the hno of Eractuio At the head of the canyon wo come 
out upon a bit of open rolling country winch, but for a low ridge, would dr^ into the 
San Boruto This ridge has evidently been raised along the Rift, diverting a stream 
whiidi would naturally bo tributary to the San Benito, so that now it forms the head of 
Bear Greek and flows down past the Ghdono peaks into the Salinas River. Several 
undrainnd hollows (plate 18b) mark tho Rift as it foUows tho lirlgo between Bear Yaley 
and San Benito Rivor. Tho formation of both walls is probably of Tortiaiy ago up to 
a point near Son Bomto F.O., where the Franciscan senes constitutes the southwest side 
tlio Tertiary (ho northcart. South of Son Benito F 0., there is a oonuilorabb aioa 
where the surface has been much changed as a result of sonio one of tho movomoniB along 
the old Rift A fertile valky, perhaps 0.6 mde long, appeals to have been formed thru 
Bubsidonce, while on the southwost is an abrupt rid^ 200^foot hii^ and fidly a mile long. 
Tho ridge without doubt has boon produced by faulting' Its abrupt noriheastem face 
and long, gentle, southwesterly suggest in a rcniarkablo manner tho great fault 
blocks of (^ west, such os the Kerra Nevada Range Tho ridge gradually mnks in a 
southoastorly direction, Hnnfling with Dry Lake Yalloy. The latter is about 2 miles 
across and has no external drainage. Tho faultecarp already moiitionod extends as a 
low ndge part way across the valley and is utiliaod by tho road. 

Looking southeast across the valley in tho diicclmn which the Rift pursues, a moun- 
tain IS seen which seems to have been sharply out off. Descending a narrow valloy to 
the southeast of Dry Lake Yalloy, wo roach tho foot of a steep escarpment (plate 19a) 
where there are apparent two, and possibly throe, lines of dlsplacomont. Tho middle 
one passes at tho foot of the main chff, which is between 4fl0 and 500 feet high. It 
can not be said with certainty that the whole diff is the result of faulting, altho it is 
certainly so m part. The formation in the cliff is sandstone of either Ter^y or Cre- 
taceous age About 5 mdes nerthwest of Bitterwater there is an mtercslang valloy which 
has been so disturbed that it has no external drainage, while thru its center passes a 
ridge formed along the Rift. The ridge farms a ^ roadbed. Descending toward 
Bitterwater Yalley and P 0 , another ridge appears which is as even and regi^r as a 
railroad grade. Ktterwater Yalley is occupied during the wet season by a marshy lake. 
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The depresmon is probably aaeociated in eome maimer with one of the movements along 
the Rift. Upon the eastern edge of the vaD^ there is an eaeazpment about 100 feet 
hi^, due to an upward movement upon the ncntheast ude of the Rift. 

Southeast of Bitterwater, the Rift leaves the younger fonnationi and at Lewis Credc 
both walla are in the Franoiscan rocks. For 20 or 25 miles now, the peculiar featuics 
of the Rift by which we have followed it are almost absent The IWciscan seneb, 
including old sedimentary rodm, serpentinee, and other basie igneous rocks, does not 
lend itself well to the preservation of such records, but ^ipean to be greatly broken and 
crusht and marked by enormous landidideB in the vidmly of the Rift The Rift crossos 
Lewis Greek about 2 nules above its mouth and then passes up over a high ndge lying 
between Lewis Creek end San Lorenso Greek. On the north si^ of Lewis Greek thero is 
an. enormous landslide, whidi has nearly blocked the valley. The slide is undoubtedly 
hundreds of years old. The ridge on to which the Rift passes after leaving Lewis Creek 
is crost by it at such a small an^ that it does not reach the southern base until wo get 
to the head of Peach Tree Valley, a distance of 20 miles. The ridge its whole length is 
shattered and broken, and, as before said, marked by innumerable roekslides. The rather 
steep alcpea appear to move ei’ery wet season. The headwaters of the San Lorenso 
Gre^ (Peach Tree Valley) have been robbed by Gaviota Greek, possibly as a result 
of some movement oonneoted with the Rift. Just above where the stream has been 
diverted, there is another great landshde whiidi the road crosses to reach Slack Canyon. 

At the mouth of Slack Canyon, the Rift leaves the Franoiscan series, and omneidos 
again with an ancient fault in which the Miocene sandstones are thrown down upon the 
southwest against the older formation just referred to. Passing from Slack Canyon over a 
divide, we come to the headwaters of Indian Greek and Nelson Canyon. AatheRiftoc- 
eupieaate^eilopeBmuchof this diatance, it la (hatin guidied diiafly by iRndwlMwi and wtpid 
gullying of the surface. In Nelson Oanyon the Rift fbUows an old fault in which the 
cene formation has been thrown down upon the southwest side, and the northoast wall so 
rused that the granite on whibh the Fraruascan aeries rests is exposed. Ascending the 
divide toward the head of Nelson Canyon, a bng, nearly straight ridge of Mirwanp clays 
divides the dramage and appears to be due to some one of the movements along the Rift. 

The Rift can be traced thru Ihe hills at the bead of the Cihdiarne Valby its characten- 
istic features, as well as by blu& vdiich are undergoing rapid erosion. It crossos the road 
a mile west of Parkfield and exhibits here a rq;ularly rounded ridge 200 feet wido and 
20 feet hi^ at the most elevated point CFbte Ite.) That the ndge must be hundreds 
of years old is shown by the great oak trees that are growing upon it. One white oak is 
fully 8 feet thru. Large springs mark the fissure at this p(nnt,and are found ulntig it the 
wh^ length of the Cholaine Valley. According to a rem^t, tha Rif t n pAn^d «i.VTig Hin 
ridgo in the earthquake of 1001, the opening being distinctly traceable for several miles. 
Southeasterly fiom the point just described thru the Chdlame VaU^, there appears no 
very prominent ndge or esoazpmeut, altho springs end oienegee, marlnng a gentle swell 
in the flat open surface of the valley, indicate the hne of the Rift 

The region about Parkfield, in the upper Gholame Valley, has been subjected to more 
frequent and violent disturbaiaoeB than almost any other portion of the entire Rift. An 
auidliaty fieeure begme near the mein Rift a little west of Parkfi^, and p-rfawniif in a 
moiueasterlydiinction along the east side of Gholame Greek. OSes plate 20.) The once 
flat, open valley has been broken along this line, and a bluff nearly 200 feet hi gii formed 
facing the Greek. This Uuff, now de^ eroded, muet have been formed during one of 
the oldest disturbanoee. The louland brtween this Uuff end Ghnl^wia Greek diowe the 
effect of great dieturbance over a oonBideraUe area. TnmiffiPwA^ hoUows intgr lape and 
extend in all directione. They rceemUe nearly obliterated ctedk beds except that they 
have no outlets. ParalM with the bout of the diesected Uuff, but a httle from 
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its upper edge, aze two paraM lines of faulting; probably made at a later date than 
the Uuff its^ A small lake occupies a hollow m one The slopes of one of these V- 
diapcd depreemons are quite steep, pointing to a comparatively recent origin 

The people living along the Rift for 150 miles southeastward from the flbnlamH Valloy 
tell wonderful stories of (^lenings made in the earth b7 the earthquake of 1857. The 
first settler m Chdaine Yallqy was erecting his cabin at that time, and it was shaken 
down. The surface was changed and qnringB broke out whom there had been none bofore 
In 1901 a fissure opened in the road which crosses the branch fault just described. After 
each Bucceseive shake it is rqxnted that the fissure opened anew, so that the road had 
to be repaired agam in order to be passable. 

Upon the western side of the Cholame Valley, near its southern end, the main Rift 
agam exhibits an interesUng bluff which cuts off the ddbris fans of the back-lying hQls. 
Thu bluff faces northeasterly. Where the Rift crosses the crack as it passes out of the 
Ciholame Valley, a low escarpment was formed upon the west aids which must for a time 
have dammed the creek and given rue to a lake. Rrom the outlet of the CSiolame Vall^ 
the Rift line can be seen as it rises along the low loUing hills, and disappears over their 
tops. It is marked by a distinctly steqier slope facing nerthwestorly, showing that an 
uj^t of 30 to 50 feet took place upon the west side. The region traversed thru the 
nhnlftniA Vallqy southeast to the Carissa Plain and for some miles bqyond, exhibils no 
olde i* formation than the Miocene Tertiary, the effects of older faulting, if such has 
occurred here, bong madred by recent deposits. Continuing the examination toward 
the southeast, the writer came upon the Rift at the northom end of the Carissa Plam, 
4 ttiiIpb northwt of Simmler F.O , and in direct lino with its course where last soen. 
Here the width of the broken country is much graatoi than usual, being nearly a mile. 
A number of litww of displacement can be distinguished; some nearly obliterate, others 
comparativdy fresh. Tins is a region of li^t rwifall a^ of gentle, grass-covered slopes, 
presenting just such conditioiu as would prosorve for hundreds of yoars the offocts of 
moderate displaoementB. 

The Rift aone continues to be traceable along tho wostem base of the TomUor Range, 
finally paasmg out on to the gently rolling surface of the eastern edgo of Carissa Fhun. 
Broken and irregular Elopes, cut^iff ridges, blocked ravinos, and hoUowa which are white 
with AllffcliTiH deposits from standing water mark the Rift. Carissa Plain has a length of 
about 30 TniluB. About halfway the Rift begins to bo marked a low and nearly oblit- 
erated bluff upon its northeastetn wall This is at first little more than a suecession of 
ridges or hilln out off on the side next to the level plains. These dotachod ridges finally 
become connected in a regular line of hills with a steiq) but deoply disBcctcd sk^ toward 
the southwest and long gentle slopes toward the northoast. TTiis ridge is dearly a fault 
block, and now separates the southoaatem arm of Carissa Plain from Elkhom Plain. It 
probably orig^t^ during some one of the earlier movemontB along the Rift; in fact, 
it is reasonable to suppose that it is of the same age as other important scarps whidi mark 
the Rift thruout its whole course, and which came into existence as a result of some 
mighty movement opening the easih for several hundred miles. 

Exc^ for one sli^t be^ the ridge which we have been doseribing foOowB a straight 
course toward the southeast for a distance of nearly 20 miles, finally Mending in a much 
larger mountainrlike devation. This has a hd^t of perhaps 500 fMi above the eink 
at its southern base. Its deeply dissected firont is m line with the front of the ridge 
already described and the two appear to have oripnated together. The steeper face is 
deeply sculptured into gullies and sharp ridges, while the buk slopes off gentiy toward 
the southern end of EUdiam Plain. Plainly viaiMe along the steep front of t^ line of 
billa described are the lesser ridges and hoUows produced during t^ last violent earth- 
quake in this r^;ion, probably in 1857. plate 21a, b, o.) 
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A gentle divide eepaiates the southern end of the CarisBa Bain from a long narrow 
sink extending along the Rift line toward the southeast. (Plate 21d, s, f ) ^is sink 
indudes an area 6 miles long and in places its drainage is fully 3 miles wi^ Several 
dqnest alkali flats, covered with water during the wet season, receive the scanty run-off 
of this dry region These depiesdons are several hundred feet mdc and are bordered 
upon (qpposite sides by quite sharp bluffs, in some {daces 100 feet hig^ The phenomena 
suggest the anking of bng narrow blocks between two walls. This reach of 0 miles 
between the ranches of Job and Emerson is one of the most mteresting areas examined. 
The loiger scarps belong to some anaent disturbance, while the last one, probably ilating 
from 1857, is marked by features comparatively insignificant. 

As we ascend the long grade from the smks just desciibed, to Emerson’s place, near 
Fattiway F 0., the Rift features become smaller and lees regcilar, altho easily followed. 
(9ee plate 23a.) At Emerson’s the Rift passes thru a sag m the hills and across the 
head of Bitter (keek. It then rises and crosses a flat-toiit hill between this creok and the 
west fork of Santiago Canyon; and descending to the east fork keqs along the stoop 
mountain slope upon the south until it finally crosses the divide between San Emedio 
Mountain and Sawmill Mountain. Thru this section the Rift gradually bends toward 
the cast, and in Cuddy Canyon, farther east, it has an east and west direction for a 
few milra 

The Rift itsdf is scarcely distinguishable in Bitter Creek and Santiago Canyons, owing 
to steep slopes and rapid eroaioa, as well as numerous londshdes. Santiago is one of the 
deepest and nairowest canyons in tlus portion of the mo untains . Its whole southern 
dope, that traversed by the Rift, has been more or Imw affected by slides producing many 
lit^ badns along the edge of the flat-topt divide between the drainago into the Ran 
Joaquin Valley and Cuyoma River. Huge masses of earth and rock ore still moving, 
as s^wn hy frash cracks and leaning trees In one place the edge of the divide has 
s{>ht away in such a manner as to pi^uce long narrow lidgee with deprcasionB behind 
them, cLosdy imitating the real Rift features Santiago Canyon marks a groat fauH. of 
earlier times. Soft Tertiary formations are faulted down thousands of foot upon the 
south side of the canyon, while upon the north appear the steep gramtio dopes of the 
western qiur of San Emedio Mountain. 

The Rift apjiears upon the north dde of the pass which leads from SantiAgn Canyon 
to San Emedio Canyon. Two lines of disturbance are here plainly vidblo. doing down 
the west brandi of San Emedio Canyon, the Rift aone is plainly tiaceable, but nowhere 
does it form important features Fassing to the east fork of the canyon, we continue 
on the line of the Rift to the divide leading over to Cuddy Valley. OSoo plate 22a ) 
Be^nning upon the divide, a broad rounded ndge, fully 60 feet high upon its southorn 
side, extends down the dojie in a direotian a littie south of east. Cutting thru the center 
of this ndge longitudinally is a de^ V-shaped depraasion, as tho a movement later t.HA.n 
that which formed the ridge had opened a fissure thru its center. On tho of the 
ndge, as wdl as the slpiies of the fissure in it, large pine trees are growing in an undis- 
turbed condition Contmmng down the ridge, we find that m the course of a it 
gives place to an escarpment facing northeily. A vall^ 4 miles long and 0 6 tthIw tride 
lies bdow the escarpment and contains meadows and a small lake without any outlet 
Springs mark the Kft hne. The escar{xment has been much eroded, but toward its 
eastern end it has a bright of nearly 300 feet and is covered with a gro^h of pine trees 
among which are stumps of large dead trees in an undisturbed twriditipTi . The vsUsy 
and the bluff are doubtieas the product of the earliest movement in the qxxdi of which 
we are treating. The last movement left a comparativriy small ridge traceable here 
and there along the base of the greater. 

Continuing on the line of the Rift, we enter and pass for 10 mi1w« down Cuddy Canyon. 
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(See plate 22b ) The fiasura follows its northcra side for sovecal milos and then, bending 
a litUe toward the south, croBeea the canyon and takes a course for Tqjon Pass. The 
gianitic mountains upon the north of the canyon nae with exceedingly stoop alopoa, the 
rocks of which have b^ thoroly ahattored. Immense quantities of rock d4bris have Loon 
brought down the gulches, building up in the main canyon a succession of large and steop 
dShris fans. So much ddbris has bocm carrioil down the canyon that it has been blocked 
at tho point where it turns toward old Fort Tqjon, and has thus given ritic to Costae Lake. 
The Rdt crosses the divide at tho gap known as Tojon Pass. Hoie there are fealuica duo 
to two movements Descending a few huudiml foot, wo find ouiBclves in a long valloy, 
oxtendmg about 10 miles in a duoction a littlo south of oast Spimgs, marshos, and two 
ponds mark the line of the Rift from Gonnan Station oasleily. (Plates 23b and 24a ) 

At Gorman Station, sevoral miles bdow Gorman, thoro is a wonderfully regular rui^ 
forming a marsh. Ih this vioinity tho earthquake of 1857 is rcporlod to have done muidi 
damage, disking down an adobe bouse and lireakmg up the road The little lake upon 
the divide halfway between Gorman Station and Nconach P 0 is duo to ddbris hrou^t 
down from the hills upon tho south thru whidi the Rift zone passes. Tiie Rift foUows a 
very regular and straight course, a little south of oast, along the mountain dopes south 
of Antelope Valley Thru tho most of tho distance, as far os Palmdale, it oocupies a 
senes of valleya shut off by considerable elevations from the open dopes of Antdopo 
Valley After traversing the northern doiioa of Libre and Sawmill Mountains, the Rift 
mosses the head of Oak Grove Canyon, then another small canyon with branches east- 
ward and westward along the break, and eastward of thia a long canyon opening out to 
the fertile vaUqya about Lake Elizabeth. 

Lake Elizabeth and Lower Lake (plate 24n) are both duo to Uio bloddng of the drain- 
age of two valleys extending along Rift Tliesc vaUcys lie on tlm slope of die range 
toward the dcseit (Antdope Vall^), but ihoir outlet is southward by a narrow canyon 
thru Iho heart of mountains l^ng between the desert and Santa Clara River. A 
low escarpment along the southern side of the valloy in which Lake Elizabeth lies, and 
eastward, is replaced by a lofty rounded iidgo wliieh appears to bo duo to some one of tho 
movemouts al^ the oltl fault. For several miles vast of the lake (plate 26a) the dia- 
tinotive and oharaeterislic features of the Rift are not as easily made out, altbo the ridge 
just mentioned is full of spnnga and cxlubila a widcRpi’cad lamldulo topography. Towa^ 
the easteru end of this ndgo small hollows and a low, iniliblinct cscupraont again appear. 
Tho ridge seijoratos Leones Valley, a ferlilo and w(^-walorad distnol 5 or 0 imlcs bng, 
from the open Mojave desert on tho nortli 

From Leones Vallqy to and beyond the pomt where the Rift zone erodes llie Southern 
Padfio Railway, a constant succession of oicDogas is found on tlio upper side; that is, 
on tho side toward the mountains Movements have evidently been so often repealed 
and so intense along the Rift as to grind up the rooks and produrc an impervious clayey 
stratum, brin^g to the surface tho water percolating downward thru the gravela of 
the waste slopes. A mile west of Alpine Station on tho Southern Faeifio Railway, 
there bepns another escarpment with its abrupt face toward the south. This extends to 
and across the railroad. South of the csoaipmont the surface bos sunk so as to form a 
basin. (Plates 25b and 26a ) This has been artificuUy enlarged and. used ss a reservoir 
for uiigation about Palmdale. The mam escarpment is 40 to 60 feet high in places, 
and where the railroad crosses it there appear to be two, an older and a younger one. 
Irom the summit of the lidge marking the Rift west of Alpine, an extenuve view east- 
ward 18 obtained. The long desert waste plam leading up to the foot of the mountains 
on the south (San Gabiiel Range) exhibits a strikingly intercBting feature. It is not 
continuous across the line of the Rift, but shows a break with the ujfiift upon the tower 
side. The amount of duplacement appears to be between 200 and 300 feet. 
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An extended study would be necessaiy to detennme in detail the geology of the Rift 
from Gorman Station eastw aid. Near Gorman a dike of basaltu: or andesitic lava I'xtoncU 
paieM with it for some distance. Gianitic rocks often foim one side, while soft Tei'tiary 
beds of a light or reddish color frequently appear m tho raised ridges Between Faliii- 
dftlA and Kg Rock Greek, low discontinuous ridges, sprmgti, and cionegas point out the 
line of the Rift, altho there are stretches of several miles at a time where cither tho 
original displac^ent was not great or erosion has removed its effects Foui mik>s 
west of Big Rock Cleek there is one fine escarpment 0 333 mile long and 40 foot high, 
facing the mountams on the south (Plate 27a ) In this section there are indications 
of at least two movements. (Bee plate 26b ) The Rift passes just below Big Rock P 0. 
east of Big Rock; a trail on the northern slope of the mountains and a wagon road on 
the aouthein side of the divide follow the Rift contmuously to a point near tho mouth of 
Gajon Ganyon. On the north side of the mountains (San Gabriel Range) there is no im- 
portant depression on the Rift between Big Bock C^k and Swaitout VaUcy, nevor- 
thdeas the comparatively recent movements have been of sufficient msgnitudo to produco 
ridges and hollows giving a continuous and eai^ route for the trail sdong tho slope of tho 
mountains 


Before readiing tho divide leading over to Swartout Valley, we encounter some striking 
features. Near the head of Mescal Ganyon a ridge has boon split away from tho mountain, 
diverting the htths streams from above and making two drainages where ono would 
normally appear. In places this ndge (plate 27b) is as sharp and as perfect as tho formed 
but yestei^y , but the great pino trees, growing upon its top and aides (tho altitude here 
beuig nearly 7,000 feet), tell us that it must be hundreds of years old. At tho hoad of 
the canyon the trail le^ thru a sharp V-shaped cut where the bare sliding surfaces 
make it appear as if movement had recently tiken place in the Rift (See plate 28a.) 

Passing over a sag in the mountains to Swartout Valley, the Rift is less prominent 
as a topographic feature, but a line of sprmg^ marks its course. Lone Pine Ganyon 
IS remarkable for its length and stnugiitnees. The Rift passes down its whob 
length but it is not very prominent Springs appear at several pomts, also small 
cienegas with a slight escarpment below them At the mouth of Lone Pino Ganyon and 
a littie above its junction with the Cajon Ganyon (plate 28b) are more mtciosting foatniTH 
Two lines of displacement appear h^, and between them a long, narrow sunW block 
with a small lake m its lowest portion. (See plate 29a ) 

The Ime of disturbance now crosses Gsjon Ouiyon, giving rise to broken and sliding 
olifb; and then, passing over a spui of the San Bernardino Range, comes out at its foot 
before reaching (bble Ganyon. IVom this point the Rift continues on southeasterly at 
or near the junction of the gravel sdopes of the San Bernaidino Valley and the steep moun- 
tam slopes of crystallme rocks The uniformly straight course which the Rift cxlubits in 
this portbn of its bngth takes it diagonally across the mountains from the northern and 


desert side of the San Gabriel Range to the southern side of the San Bernarffino Range. 

The torrential stiesms emciging from the San Beinai'dino Range upon tho gravel idopos 
of the broad vallqy at its base have cut wide flood plains in the M-nniwnt. gravob which 
acoumulated along the foot of the mountains ^le remaining portiens of this old abpo 
lying between the stream plains are calbd mesas Back of Devore Heights there appears 
a rounded ridge formed out of the mesa graveta. Aa we continue toward Gabb Crook, 
springs and denegas are found to be numerous just above it. East of Gabb Creek the 


ridge becomes an escarpment facing the valley, and in places shows a height of about 76 
feet. Viewed in profib, thb eacaipment breaks the uniform sbpe of the wiiwit. gravels, 
almost reversing thdr sk^ on the upper dde. On the west dde of Devil Canyon there 
IS a doubb eacaipment m the gravds, both apparently being due to movements Aiwig the 
Rift. 03ee pbte 29b.) Back of the Muscupbbe TiidiA.Ti reservation and north of the 
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Asylum, there is a much disaectod fault chff 200 to 300 feet in hdght Plainly tracoable 
m tho f^t of this chff is a small bicak, possibly made in 1857. No defiiuto infannadon 
could be gamed as te whether the eartli opened hme at that tunc, but reports say the 
earthquake was vmy severe, tlirowing animals from their feet, etc. 

East of City Creek begma a huge loundod ndge formed in tlic mesa gravda, and this 
can be traced nearly to Hunge Creek. This ndge is 150 feet mde and stcopor upon its 
upper side, where t^ greatest displaccmout diown is about 40 feet. Tho structure and 
shape of t^ gravel ndge make it appear likdy that faulting and folding were both con- 
cerned in its makmg Above this nd^ and at Uio highest pomt where it crosses the mesa, 
water is obtamed in abundance for ungation at a depth of 18 to 20 feet, while in tho 
mesa below the ridge no water is found at a depth of 200 feet. 

The Santa Ana Haver has out out a wide stretch of the mesa gravels, and has exposed 
upon its eastern bunk a good section of those gravdlB The gravels at their upper edge 
do not lap over tho crystalline rocks but appear faulted down agamst them. A 0 25 mile 
below the fault is the mouth of Morton Canyon, tho stream issuing thru a bng, narrow 
canyon ciodod in the mesa gravels. Morton Canyon emerges from the steep mountams 
about 2 miles to the southed and has taken tliis peculiar course thru the gravels to tlie 
8anta Ana River, instead of flowing duecUy down across Uioin, as do all tho other stroama. 
Tho explanation of tlic turning to the nmthweat of this canyon at tho point whore it 
meets the gravels is found in tim peculiar appearance of the gravel slope when viewed in 
profile 1^, instead of tiring wi^ normal alopo, becomes steeper toward tho upper edge, 
and then dcacondB abruptly to Morion Canyon. The movement on the Rift him broken 
and lifted up the gravelB to such an extent that tho waters of Morton Canyon were 
diverted and turned down to the Santa Ana River along tho upper ride of tbondgo Since 
this diFplaoement took place, they have had time to out the canyon in which they are 
now flowing. Soutiicasl of the pomt where the Rift erornes Mill O^k, tho peculiar topo- 
graphic features which have oharactcrisod it for no many nulcs become very indistinct. 
It was at fiist thou^t that tho Rift terminated in this vicimty but closer cxaminatbn 
made it dear that such is not the case. 

The Bouthem portion of tho San Bernardino Range lying between Mill Creek and the 
Conchilla Deaert appears to have undergone great disturbance at a recent date As a 
consequence, erosion has boon rapid and extensive, and aurfacc features which farther 
north Tnnilft the Rift easy to follow have in this region been ahnost complotdy oUiteiatcd. 
Potato Canyon extends along tho lino of the Rift to the southeast of IfiU Creek. Its 
features iruUcate that the history of the fault is a complox one. Tho canyon orig^natod 
thru erosion upon tho fault contact between the eryatalliiic rocks of the San Bernardino 
Range and the older Pleistocene deporits along its base. Following this period of ero- 
rion was one in which gravds were again deposited and this was succeeded by the present 
period in which erosion is active. Potato Canyon is the last of tho longitudinsl depres- 
sions of any sue wfinrlriiig the line of the Rift. Between its head and the desert to the 
southeast the w'm" dramage features pay little attention to the structural conditions, 
because of the ste^ grades of the atream nliA.TiTiftk snd consequent rajud erosioiL Never- 
iwndl laterri oanyonB have been formed along the fault contact of the gravels 
with the crystalline rocks of the higher portion of the San Bernardino Range, so that from 
the proper viewpdnt the fault line can gonorally be traced in the topography. The 
drainage of Potato Canyon is dearly influenced by the fault, for instead of thm bring one 
stream course in it, there are two — one upon each side. 

A mile southeast of Oak den, which is at the head of Potato Canyon, there are large 
springs whieh issue upon the line of the fault. Near this print a deprearion appears upon 
a gravd ridge, where it meets the crystalline rocks. The depression is in line with the 
course of the fault, and may with reason be attributed to disl^tioDa similar to those so 
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cleat farther north Tvo miles southeast of Oak Glen'is Fine Bench, a mesa-hke i I'lnuaut 
of gravel having an devotion of about 5,000 feet At the northern edge of this mesa, 
and upon the line of the fault, thme is a i^ular escarpment facing the higher mountains. 
It 18 most reasonable to interpret this as indication of the some displacement icferied 
toprevioudy 

To the east of the San Gorgomo Biver, the topography as shown upon the Son Gorgonio 
quadrangle gives littie indication of the presence of an impoitant fault-line However, 
an exammation of Potrero Greek diows small transverse canyons and one brood, grassy 
flat with springs upon the hoc of the fault In Stubl^ Canyon and othoi small canyons 
north of Cabason Station, the fault is findy shown Here, os at the point where tlie Santa 
Ana River issues horn the mountains, the older Pleistocene gravds have boon faulted 
down against the crystalline rocks Rapid erosion of both the Pleistocene deposits and 
the crystallme rocks has given rise to ste^ and precipitous dopes in this section, anil 
upon these the fault is clearly shown. The schists and gneisses thru a width of huiulrods 
of feet adjoining the fault have been so crusht by pressure and movement that they quickly 
crumble upon exposure. Dark day maiks the plane of movement which indincs to the 
north at an an^ of about 80 degrees. Later t^ the period of mdn faulting has come 
an devotion of the range as a whde, giving rise to rapid erosion upon both sides of the 
line of fracture. Remnants of gravd mesas and mature topographic forms appear in 
places. A notable example of an area of old topographlo teatiues now being destroynl 
by the modem canyons is shown to the west of Stubby Canyon and 1,000 foot above it 

There are traces here and there of recent displacements along the Rift Tlicso mo 
of the nature of httle sags without outlets and low ridges or escarpments not oosUy 
explamable as a product of oidinary erosion These may have arisen as the product of 
landalides, but the landslides themadves are doubtless related to fault movoments The 
great d£bra fans built up along the north side of San Gorgomo Pass intliffat" rajiid 
removal of a vast amount of rock materid from the adjoining dopes of the Han 
Bernardino Range consequent upon recont uplift. 

Before investigating tins region it was thou^t that the Rift, if it continuod cm south- 
easterly, would be found croaamg the San Gorgonio Pass m tho nei^bcnrhocxl of Cabason 
and sk i in g the eastern base of the San Jacinto Range; but this proved not to bo tho 
case. Instead, it was found to turn more and more easterly and findly to oxtoiul parallel 
mth the pass without resdiiiig it. The course of the Rift, then, instead of boiiig in the 
direction of the Sallon Sink, is towaid the Condiilla Desert north of Palm Spring Station. 

Looking eaat from a pomt near the mouth of Stubby Canyon, the gravd mcaa thru 
which the Whitewater l^ver iasues from the THrmntBina^ appears to be faulted upwanl, 
giving rise to a wdl-deflned escarpment facing north toward the aryataUine rocks. This 
northward facing escarpment accords in relative position with the traces of fweft.tpninnf.B 
farther north near Oak Glen, and shows that the latest diaplawmnftnt has boon the levene 
of the earlier. The last seen of the Rift is in the sides of the Whitewater Canyon, whore 
the gravds are faulted down against the crystsUines. East of the Whitewater one enters 
upon the Gondulla Desert over which has been qiread the wadi of Mission Gredc. For a 
dw t ancB of 6 or 8 miles, and perhaps much more, the bedrock is eom|flctdy buried by 
the recent accumulations. 


The San Be rnardin o Range rapidly deereasea inhei^t to the southeast of Mnwinn Crook, 
but appears to be oontinuous mth tiie desert range lying north of the Salton Tioam The 
latter range of crystalline rocks appears to be separated from the lowlands of the Vinwn by 
a more or less continuoua Sne of barren ydlow hilla farmed of soft late Tertiary rocks 
Jiid^ng from a euisoiy examinatimi, these y^w hills are separated from the hi^ier 
mountams bdi^ by a druotural break indicated by a seritt of longitudinal valleys. 
A prelongatianln a northwesterly direction of the supposed fault line itiHift ated (jiegQ 
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valleys would catry it mto tho San Bernardino Range at the point where Misaon Greek 
onicrgQB uix)n the wash plain Contmuing still farther northivest, we follow a marked 
topographic break which leads across the southom slope of San Gorgonio Peak to the 
head of Mill Gicok It is very probable that the groat fault followed so tar joins the 
above fault-lmc at some point easterly bom Palm Spring Station, altho the many miles 
of gravd-ooverod desert makes a positive statement impossible with present knowledge 

An examination of the northerly and eaatcrly base of San Jacinto shows conditions 
opputdte to those clioractciumg the southern dope of the San Bernardino Range. Ero- 
bion IS gonei'ally slow upon the slopes ot San Jaemto, while the lapid erosion from the 
opposite ude of San Gorgonio Pats has crowded the stream channels closo to the base of 
the former range In fact, tho base of tho San Jacinto Range appears to be dcqily buned 
by the stream dcpoHits Tlie desert face of San Jaemto lias long been free from disturb- 
ances Long, jogged ridges project out into tho dcbcrt, whdo the intervezung canyons, 
iiistoad of furiushiiig material for cxtcnsii'e ddbns fans, ate floored by accumulations 
clioiuotcristic of tho desert as a whole. 

Toward tho southern end of that spur of the San Jaemto Mountains which projects into 
the Colorado Dcseit and is known as tho Santa Rosa Mountains, the d4bns fans are larger 
and remains of gravel dcpoeita appear hi^ up on the aides of ^ mountaina. The only 
HuggCHtion that a fault traveraos the Salton Basm in the direction of the mouth of the 
Colorado is the presence of mud volcanoes and several small pumiceous eruptions near 
tlie center of tho basm. These are, however, so far removod bom any known fractures 
in tlio crust that thgir evidence is of htUo value. Besides, it is onrirdy posrible that the 
mud volcanoes may bo due to chemical action in the deeply buned sediments of the Golo- 
rado (Mto. 

It may bo reasonably assumed, then, bom our beat knowledge, that tho southern end 
of tho groat Rift is to bo traced for an unknown distance along tho base of the mountains 
bonlonng tho Salton Basm upon the northeast, in all probabdity gradually dying out 

SAN JACINTO FAULT. 

Tho San Jaemto fault (plate 30), with which there has been associated at least one 
Bovero oaithijuafco sinoo the rtgion lias been known, has a length of at least 75 mde a . 
Tho coiino of tho fault is northwest and southeast, and it is marked by oanyons or ste^ 
niniinijLin BOSiiiR nearly its whole length Tho fault first appears upon the south in the 
form of a regular mountam wall imJoBing the north end of Borego Valley. 'Dio latter 
is a western aim of the Colorado Dosert lying between the Santa Rosa Mountains and the 
TTiftin watershod of tho PoninsidAr Range At tho northern end of Borego Valley beds 
of lato Tertiary ago appear faulted down upon tho southwest side of the mountam wall 
roferrod to. The peculiar topographic features of this fault-block rid^, and the presence 
of gravdls along portioaa of its summit, make it appear of recent origin Northwest of 
Borego Valley tho canyons entering Coyoto Creek have brou^t down immense quantities 
of rock dAbns, a fact whieh in^oates racont disturbance along their headwaters. Ter- 
wiUigor VaUoy innliidM a broad expanse of country of low relief upon the sumimt of the 
range between San Jacinto and Borego Valley A portion of tho vall^ is scarcely drwriBd 
at present, having apparently undmgone some subsidence next to the faultdine which 
forms the southern face of Mount Thomas 

In a northwesterly direction, the fault can be traced in continuous mountun scarp 
or canyon until within about 8 miles of the town of San Jacinto. A broad vallqr mter^ 

vonea until we got north of the town, when a mountain wall eommences again, and extends 
for many miloBm the diieotion of Colton. Reports state that the Son Jamnto earthquake 
of 1899 was most severe aloiig the line of the fault thus traced. Great masses of rook aro 
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reported to have been throvm down in Palin Canyon, whibh issues from San Y&idro Bfouii'- 
tain Ten miles southeast of San Jacmto, on the line of the fault, it is said that a con- 
siderable aiea of land sank with formation of open fissures. Upon the Coahuila Indian 
Reservation, adobe buildings wore thrown down and much damage was done in the 
town of San Jacmto 

The regular mountain wall facing southwest and extending northwest from San Jacinto 
appears to be older than that toward the southern end of the fault. Mmeral springs 
occur near oi on this line, and the mar^y area at the point where the San Jacinto River 
ceases following this fault-scarp and turns toward the southwest suggests very strongly a 
subsidence. 


Bxmw OF aALONT FBAT0SS8. 

It Will be of advantage briefly to review the sSiUent features of the San Andreas Rift, 
in the lig^t of the foots presented in the foregoing detailed description of its extent and 
character, and of other faots to which attention will be directed 

The San Andreas Rift has been traced with three interruptions horn a point in Hum- 
boldt County, between Point Delgoda and Punta Goida, to the north end of tho Colorado 
Deseit, a distance of over 600 miles These three intraruptions are The stretch botwocn 
Shelter Cove and the mouth of Abler Greek, where for a (Ustance of about 72 statute miles 
it traverses the bottom of the Paeifio Ocean , the stretch from the vimmty of Fort Ross 
to Bodega Head, where for 13 miles it is similarly on the ocean bottom , and tho stretch 
from Bblinaa Lo^n to Mussel Rook, where it lies beneath the Gulf of tiic FaralloncB for 
about 19 miles. Of these interruptions only the first involves any doubt as to the con- 
tmuity of the feature, and this doubt is in large measure removed by the evidence cited 
hereafter aa to the position of the trace of the fault of April 18, 1906. 

Thruout its extent the Rift presents a variable relation to the major gcomorphic fea- 
tures of the region traversed by it In Humboldt County it lies within the mountamous 
tract mlond from the coast but to the seaward side of the higher land From Blioltcr 
Cove to Aider Greek it lies to the west of a steep, terraced, coastal slope From Aldor 
Creek to Fort Ross, it finds its exprearion in a senes of reetilmear, sharply incised veUoys, 
the alinement of wMidi converges upon the coast line to the south at a very acute angle. 
But near Fort Rosa the Rift, without deviation of its general trend, crossm the divide 
to the coastal side of the ridge which separates these vall^ from tiie ocean, and traverses 
the terraced coastal slope. Beyond Fort Ross it again lies to the west of a steep coastal 
slope. From Bodega Head to Bolinas Lagoon the Rift is a remarkably pronounced 
depression, lying between the main coastal slope and the rather high and precipitous 
easterly side of the Point Reyes Pemnsula About 0 6 of this depression is below sear 
level, forming Tomales and Bodega Bays This defile is one of the most rcmarkablo and 
mter^ing phases of the Rift It has been a line of repeated faulting in past g no In g iRnl 
time, and evidently sqiarates a well-marked and probably relatn^ mobite crustal 
block from the main continental mass 

South of Mussel Rock the Rift traverses for a few miliw a tolling upland, marked by 
ponds and old scarps, but with no very marked contrast in rdief, and then passes into 
the very marked and rectilinear San Andreas Valley, along the base of the northeast 
of the Santa (kux Range. From here to the gap at Wri^t Station it lies along the Nmw 
of the range at a distance nowhere greater than 2 twilna from the crest Passmg thru the 
gap at Wrigbti it crosses from the northeast AmTc of the range to the southwest flank, 
ffinularly passing thru the gap between the Santa (kux and Gavilan Ranges at Chitten- 
den, it is again found on the northeast flank of tiie latter. Li effecting this last-mentioned 
obange of position rdativeiy to the mountain crests, a distinct deviation in the trend of 
the ]Uft is observable Ome map No. 6) as if the path of the Rift mMMwwTnnij ft tred itself to 
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thfi mass of the mountain blocks Farthor south, near Dittorwator, the Rift baves the 
northeast flank of the Gavilon, and lies abng the soutliwcst base of a straight rulgo of the 
Mount Hamilton Bange. Still farther south m Cliolamo Valley it follo\re the noi'thcast 
base of the ridge which soparates Cholaino Valley Irani Son Juan Valley In tlie nuriaan 
Plain it hugs the bouthn'est flank of the Toinl>lar Range But the most noticeable rover- 
sol of the ralatiTO position of tlie Eift to the adjacent mountain slopci) is beyond Tejon 
Fuss. From Tejon Pass to noar Cajon Pass, the Rift lies along the steep nortlnnly flank 
of the San Rafad and San Gabriel Ranges, on tlie southern edge of Mojave DoHcrt; but 
at Cajon Pass it passes thru between tlie San Gabncl and San Bernardino Ranges, and 
thence easterly hes on the south side of tlie latter range. Thus from tlie San Francisco 
Peninsula to its southern end, so far as the extent of the Rift is at presont known, there is 
a fairly regular and rather remarkable altcrnaliou of the rclati^'o positions of the Rift 
and the mountains adjacent to it. 

The Rift as a whole, when plotted upon a gonorol map of the state on a scale of about 
TOo S u oPi as a sensibly ovon line ivitli marked curvature, convex towonl the 

Pa^c. Thu curvature is for the most port duo to change in the courac of tho Rift be- 
tween the southern end of Carissa Plain and Tejon Pass In this segment of ils course its 
trend changes from about S. 40** E , idoiig tho edge of Carissa Flam to S 05” to 70” E , 
along tho southern edge of tlie Mojave Desert, tho change bemg gradual ami distributed 
over an arc about 40 miles in length. The general curvature u also accentuated by tlie 
change in course between Point Arena and Slidtor Cove, on the assumption of continuity 
between those pomts If, liowover, wo take the segment of tho Rift between Point Arena 
and the south end of Cari^ Plain, tho curvature u very much less marked; and its path 
on the small scale map referred to approximates a straigjht lino. Tho curvature is dis- 
tinct, however, and, as m the general case, u convex to the Pacific. Tho chord of tho oic 
found by stretching a line ftom tho south end of Gaiihsa Plain to the mouth of Alder 
Greek has a bearing of about N. 40” W. and a length of about 300 miles The point on 
the arc most dutant from this chord is on a normal to tlic latter thru San Jose, tho 
distance bemg about 15 miles. 

When tho ]^t is idottcd on lai^ scale maps (see maps Nos 2, 4, 5, 21, and 23), it 
becomes apparent that the course of the Rift is not a smooth mufurm cuivc, but is cliarao- 
temed by several minor curvatures in oppoting diroctiona In locating thoHc cuivos, 
advantage is taken of tho fault-trace, as far os it extonds, as a sliatp lino within tho Rift 
indicating its mean trend at any point on its course Those curvatures arc most interest- 
ing features on a line of diastrophic movement, wluirc that moveincut may bo, as it was 
on April IS, 1900, essentially horisoutal on a nearly vertical plane or souc. 

The most northorly curvature susceptible of mcoaiucmont is that slmwn by the seg- 
ment of tho Rift between the mouth of Aider Greek and Fm t Ross Hie line connooting 
the two ends of this segment, at the points whore it intersects the sliorc hno, is a httle 
more than 43 milos in length, and has a bearing N. 37” W The Rift, as located for this 
purpose by the fault-trace, lies wholly on the southwest side of this chord. Tlie bearing 
of the fauUrtrace at the mouth of Alder Greek, whore it converges upon the chord, is 
N 30” W , and at Fort Ross its bearmg is N 40” W Tho fault-trace is at its maximum 
distance from the chord about the middle of this segment, the distance being about 0 75 
mile, and here the bearing of the Ritt is sensibly the same os that of the choid, H 37” W. 
Between Fort Reas and Bodega Hoad, where tho Rift passes under the Pacific, thme is 
probably a di^t reversal of tide cmvatura, since, if tho course of the fault-trace at Fort 
Ross were continued, even as a straight line, it would pass to the eastward of tlie pomt 
where it actually intersects the neck of the headland This alight concavity to tho south- 
west probably extends as far as the mouth of Tomalos Bay. From Bodega TTwnH south 
thru Tomales Bay to Bolinas Bay, the course of the Baft as a large geomorphic feature is 
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practically strai^, with, a beariog of N. 37** W., for 35 milca; but there are ali^t cuiva- 
tures ia the fault-trace within the Rift For example, the fault-trace, in its path thru 
Tomalea Bay, must be ali^tly convex to the aouthweat to dear the little headlands on 
the northeast aide of the bay, as it apparently does. There is a Binular alight con- 
vexity to the southwest between the he^ of Tomales Bay and Bbhnaa Bay. The com- 
plementary concavity between these two convexitJes ia noar the head of Tomalea Bay. 

Between Mused Bock and San Andreas dam, the fault-trace has a alight concavity 
to the southwest The projection of its course seaward from Mused Bodr would 
not meet the southward projection of the fault-trace from Bolinas There can be little 
question as to the continmty of the fault-trace across the Gulf of tlie Farallones; and its 
path on the bottom of the Gulf must, therefore, take the form of a very flat sigmoid curve, 
with a alight concavity to the southwest in the Bolinas moiety of the submarine segment 
and a correspandmg convexity at the Mused Bock end. Between San Andreas dam and 
Chittenden, the fault-trace indicates a pronounced curvatme in the general trend of the 
]UfL The choid between these two points la about 65 miles in length and bears N. 44” 
W. The fault-trace lies wholly to the souUiwest of this Une, with convexity toward the 
Pacific. The point on the curve most distant &om the chord is about its middle part, 
the distance bdng about 2 25 miles On this segment of the Rift there is locally a rather 
abrupt reversal of the curve, south of Black Mountain, whidi is best seen on map No. 22 

Between Chittenden and a point near Priest Valley there is another pronounc^ curva- 
ture in the general course of the Rift, where it passes over to the northeast flatiTf of the 
GavOan Range. B[ere the curvature is concave toward the southwest. The chord is 
60 miles long, and bears, aa before, N 44” W., and the Rift lies wholly on the northeast 
dde The point on it most distant from the chord ia near the TniHrila of the segment, 
and the distance is 2.4 miles. IVomPriestVall^to the south end of Canasa Plain, the Rift 
ia nearly strai^, but with minor curvatures which can not be more particularly defined, 
owing to the absence of good maps. Hie general bearing for this segment is about 
N.40”W. 

The marked curvature between the south end of Carissa Plain and Tqon Pass has 
already been noted. From the latter place to the nmth end of the Colorado Desert, bqmnd 
which the Raft has not been traced, there are numerous curvatures in the course of the 
Rift; but ance the Rift for this segment is indicated on maps Nos. 6 to 16 on a scale of 
1 or 2 miles to the inch, it will be unnecessary to do more tliiwi refer to these maps for 
thrir ohaiactaruation. The general course of the Rift in this region is a flat curve con- 
cave to the south-southwest. 

It thus iq^peais that the Rift, as a whole, hM a curved course convex to the Pacific; 
and that this general curvature is characterised by a succession of slightly curved, rather 
than straight, segments. The amount of the curvature, aa it appears upon the m«.p a ^ is 
determined to some dight extent by the character of the projecdon. But the general 
oondusion above reached without quantitative expresrion ia of the projection 

adopted for the maps. 

A most interesdng general feature of the Rift is in rdathm to the granitic redes of the 
Coast Ranges. The gramtes of the southern Sierra Nevada pass into the fys t Hangea 
in the vicimly of Tejon Pass, and extend thence in a senes of noore or l«w ftlnTigafawi imt 
discrete areas thru the Santa Luda, Gsvilan, and Santa Gnu Ranges, and beyond the 
Golden Gate to Point Reyes Peninsula and Bodega Head. EVom the southern end of 
Carissa Plain to Bodega Head, this granite lies wholly to the southwest of the Rift. 
At one point in the Rift, however, in Ndson Canyon, Faubanks has found the granite 
exposed on the nartheast dde of an old fault having a downthrow on the southwest. 
Bouthwaid it passes into a region where granitic redes prevail on both ddes of the Rift, 
q^ie Rift in the Coast Ranges thus appean to serve as a line of demarkation between two 
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somcTi'hat coatrasted geobgicol provincea; one in which giamtic rocks are extensive and 
important features, and the other in which granitic tenanea are wanting. This fact 
further suggests that the two provinces will be found to bo contrasted in other icspocts 
when the details of the Coast Bongo geology aro better known. The general fact is mdio- 
ativc of relatively greater uplift on the southwest tdde of the Rift, and consequently 
deeper denudation, wheieby the rooks of the granitic complex have been stript of their 
covering and so oiqposod to view. In that portion of the Const Banges south of the Bay 
of Monten^, the Santa Luda Bango along the coast is much higher than any of the other 
ranges whid intervene between it and the groat valley. 

In a discussion of the Rift as a gooinorphic feature, it becomes a matter of interest to 
determine the rdabve importance of diastrophism and erosion in its evolution There 
can bo no doiibt that where the lUft is coincident with pronounced longitudinal valleys, 
the latter, altho controlled as to onentation by the faulting along the Rift, owe them 
features in a large measure to erosion This is true, for example, of the valleya of the 
Garcia and Oualala lUvers and the San Andreas Valley It is not so dear, however, as 
regards the depression between Point Royes Peninsula and the mdnlond. It has bran 
pointed out that m past geological time there has been a recurrence of faults with largo 
vortical displaocment on this portion of the Rift, dating back to pro-Miooene tunc and 
posdbly to tlic Cretaooous; and it may be that hare tho depression is cssontially dias- 
trophic m ongm and only modified to a nunor degree by erosion; simQarly with some of 
the vallqys along the Rift, and extending from it in tho Southern Coast Ranges The 
Ghdoino Valley and the valley of Carisaa Plain may be essentially diastrophio in origin, 
modified by erosional degradation on thdr sides and by aggradation of their bottoms. 
The deprosdoDS which constitute tiio Rift along the southern margin of Mojave Desert 
appear to be practically wholly diaatrophic, altho somewhat aggraded. 'Whm tho Rift 
hugs the steep northoost flank of tho Santa Crus Range as far as Wiight Station, and the 
similarly stoq) southwest flank of the some range from Wnght to Chittenden, it is diflScult 
to avoid the conduHion that theso steep mountain flanks aro in roahty dograded fault- 
scarps, and ore, therofore, the walla proper of a groat asymmetric Bift valley. Tho same 
oondufflon appius to tho stcqi north flank of the San Rafael and San Gabriel Ranges, on 
the sou^ side of Mojave Desert. Tho oomploto discrimination of effects of diastrophism 
RTid erosion in the larger features of the refiof associated with tho Bift will require many 
years of patient field work. 

V^th regard to the minor foaturee which charactensc tho Rift in detail, tluniout its 
extent, tho discrimination is leas diflicult ohiofly because tho diastrophie ^ccts are of 
oomparativoly recent date and then: distmotive features aro not yet obhtorated by the 
ravages of erosion. These consist chiefly of scarps, low ndges, and sinks or ponds. 
In many cases it is apparent that both erosion and aggradation aro controlled by these 
Tniwo** features, and that the latter tend to become obliterated. These minor aoarps, 
ridges, Binlw are not referable to any single earth-movement, but are referable to 
a recurrence of movement on tho same general line. In the southern Coast Ranges the 
observations of FiurbankB show that one of these movements was of exceptional impw- 
tance. By it displaoements a"d disturbances of the surface were effected which dwarf 
all wimilur evcnts in historic tunes. For miles at a stretch the earth, upon one side or 
the other of the fault line, sank, giving nae to haans and to oliffs 300 to 400 feet high. 
Th qaA features, in the ppinioa of Fairbanks, who personally examined them, were the 
result of one movement. This displacement proba^ occurred not less than 1,000 jreors 
agf> It is eertainly older than the great trees growing upon the ridges and ht^ows 
formed by it> Siuco then it is probable that numerous displacemeats of leas extent have 
taTrwn but the geomorphic effects of the winallHr movements have, in some consider- 
able measure, been Hflhufld. Since the settisment of the state, the strain in the earth's 
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crust hss continued to manifeBt itself, and seveial slight movements have been observed 
by residents of the country. In 1857 there was a moAxment extending from Ran BemLo 
County probably as far as San Bernardino Valley. The earthquake caused by this 
movement was not leas 8e\'ere than tliat of 1906, but we hare unfoilunatcly no meatiure 
of the extent or directum of the displacement In this southern i^ion dcsciibcd by 
Fairbanks, the displacements, even from the first, do not appear to have been of such a 
nature as to ^ve rise to a continuous chff or scarp upon either sido of tlic fault , and this 
observation is generally true thruout the Rift In one place the scarp faces southwest, 
in another northeast. In other places the veitical displacement has been very small 
and the scarps correspondingly insigmficant In several places, as, for example, at Fort 
Boss and between Mussel Rock and Ban Andreas Lake, displaccmenta have occun'cd on 
subparalld hues, giving rise to opposuig acaipa, as if a wedge of ground, pmhaps several 
hundred feet across, had dropt in. In such depresuons he the sinks, but the latter are 
more commonly foimed by a bw scarp facing up a slope, or by a ridge of surface com- 
presBum formed across the path of the diainage from a slope. They have also been formed 
by landslides, wluch have shown httb tendency to move save undw seismic impulse 

It remains to call attention, m a word, to the alincment of the Rift with certam of the 
larger continental features The Rift is kiunvn from Humboldt County to the north 
end of the Cobrado Desert As a Ime of small displacements it has not boon traced 
farther; and in the usage of the term it has been understood as terminating at the point 
where it eluded fidd observation But it is by no means oertam that, as a larger feature, 
it does not extend far to the south The Cobrado Desert and its continuation m the 
Gulf of Gahfomia ore ccrtamly diastrophic depressions, and may witii much plausibility 
be regarded as a great Rift valby of even greater magmtude than the now famous Ahioon 
prototype first recognised by Suess This great dqprestion lies between the Ponmsida 
of Lower Cslifoinia and the Mexican Fbteau All three of these features find their 
counterpart m southern Mexico The Sierra Madre del Sur is the ansbguo of the pemn- 
Bular ndge , it lies on the line of its prolongation, and is similarly constituted goobgically. 
Inude of t^ range, and between it and the edge of the Mexican Pbteau, is a iironouiiccd 
valby system which b the ansbgue of the Gulf of Cslifomia. 

On this valby-line lies the depresl region about Sahna Crus, wdl known to be subject 
to repeated seismb dbturbsnces On the same general line lies Ghilpancingo, the scat 
of the recent disastrous Mexican earthquake. Folbwmg these great structural lines 
southward, they take on a moi'e and more btitudinsl trend, and beyond Bnlina Crus 
the geological structure indicatos that tins smsmic belt crosses the slate of niiiii.piia and 
Guatemala, to the Atlantic tide of Central America with an cast and west trend, and 
falb into alinement with Jamaica It thus seems not improbabb that the three great 
earthquakes of California, Chdpancingo, and JamaicB may be on the some soisniic hue 
which b known m California os the San Andieas Rift. 
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TEE FAULT-TRACE 

The suoccbBivo movomenta which in iho pofil haTC given iiin to the peculiar goonioriihio 
features of the Itift, dtlicr directly or by control of erosion, have with little question 
been attended in every cose by an earthquake of greater or less violence. The earth- 
quake of April IS, 1900, was duo to a rcourrenee of movement along this line. The 
movomeiit on that day was of the nature of a liorisonlal diaidaecmcnl on on approxi- 
mately vortical faidt plane or sme, whereby the oeuntry on the southwest ddc was 
moved to the northwest and the country on the northeast iddc to tlie soutlioast. This 
displacement was manifested at Uic surface by the dislocation and olfsotting of fences, 
roads, dams, bridges, radways, tunnels, pipes, and other structuros which crost the lino 
of tlic fault The surface of the giouiid was tom and heaved in furrow-like ridges 
Wlicro tlio surface consiHtod of gi'ass sward, this was usually found to be traversed by 
a netwoik of rupture linos diagonal in tlunr oriontation to the general trend of the faulU 
Small streams flowing transvorso to the hnc of the fault had their tronches dudocated 
so that their waters became impoundedL These and similar fdionomona of disruption 
constitute the /oulMroce. 

The widlh of the sone of surface rupturing varied usually from a few feet up to 50 foot 
or more. Not uncommonly there were auxiluiiy cracks either branching from the main 
fault-trace obliquely for a few hundred feet or yards, or lying subporallcl to it and not, 
BO for os disturbanca of the soil indicated, ducctiy connooted w'lth it. Wliorc thcHO 
auxiliary crocks wcio fcatiuon of the faidt-trace, the aone of surface duturhaiicc which 
indudod them frctiunnlly hod a width of several hunilrod foot. Tlui disnilaccmciit appeara 
thus not always to have boon confinod to a single lino of mptiiro, but to liavo been dis- 
tnbuted over a sone of varying width. Goneitdly, however, the greater part of Uic 
dislooatinn wiUim this zone was confined to tlio mam lino of rupture, usually marked by 
a nonow rulgo of heaved and torn sod 

The amount of the horiaontol displacement, as measured on dislocalod fences, roails, 
etc , at uumcrous pranls along the fault-trace, wos commonly from 8 to 16 feet In sonic 
places it exceeded this and at one place it wos as much as 21 feet Toward the south 
end of the fault tlie amount of displacement was notably less and finally became ma]>- 
proeiablo. Nearly all attempts at the measurement of the displacement weio conccniefl 
with hcrisontal offsets on fences, roads, and other surface structures at the pomt of thuir 
intersection by the principal rupture plane, and ignore for the most part any displace- 
ment that may be distnbuted on either side of this in the aone of movement The 
figures thus obtained may, therefore, in general be considered as representing a minimum 
for the amount of differential movement. In one or two eases, however, when the dis- 
placement has been measured on soft ground subject to slumping, and the measured 
offset is higher than usual, the results may bo in excess of the true orustal displacement 

Besides this horiaontal displacement of the crust, there was also, partioulwly in the 
region north of the Golden Gate, a distinct uplift of the country to the southwest of the 
Rif t idativ^ to that on the northeast. This differential vertical movement was made 
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mamfest by the appearance of low, abrupt faultecarpa, ranging from less a foot up 
to 3 feet. Many of theae occurred along the dope of somewhat degraded faulbecarpa 
due to former movements, and served to revivify them. In other cases the new scaips 
have been devebped on dopes where no trace of a previous scarp can bo detected. 
low scarp which was formed on April 18 is by no means a contmuous feature, but appears 
at a great many places not widdy spaced along the fault-trace, extending often for hun- 
dreds of yards at a stretch, with intervals where no abrupt scarp can be detected. In 
the latter places it is probahlB that the differential vertical movement has been distributed 
over a sono of some width, undeilam by formationa in which the deeper seated fracture 
would be taiken up by {dastio defoimatioiL The scarp almost mvanably faces the north- 
east, but a few cases Imvc been noted in which a fre^ scarp on the fauit-trace faced tho 
southwest for a short distance. These will be mentioned more particulaily in the detailed 
descriptions which follow. Assodated with the fault-trace, it is quite common to finri 
secondary or induced movements of the soil, particulaily on steep dopes These parfatlra 
of the nature of landslideB, and very commonly eahibit the characteristic scarp. 

This is usually, however, easy to distmguish from the scarp on the fault proper, or on the 
auxiliary cracb, eince it lacks evidence of horizontal displacement, and tho broken sod 
is not traversed by (ffagonal, torsional cracks 

The differential displacement of the earth’s crust above indicated occurred only on 
the northern portion of the Bift. South of San Juan, in Bemto County, there is no mdi- 
eation along the Baft in the shape of rupture of the soil, or the disioca&n of tiansverso 
structures, which pomts to the displacement of the uiiderlying formations. It is not, 
however, to be certainly inferred bam this that theie was no deep-seated rupture south 
of that point. Many earthquakes are known which are referaUe to sodden alipw in the 
earth’s crust for whiidi there is no correqxmding rupture at the surface. It is probabie 
that the dip, which is so msniftet as a surface rupture to the north of San Juan, was 
continued as a subsmface movement for many milm south of pdnt. 

North of San Juan the displacement on the fault-trace has been fdbwed practically 
continuousily to a point on the northern coast of Cslifomia a little bqyond Point Arena, 
a distance of 190 miles. At this pomt the fault-trace as a contmuous feature passes out 
to sea, and the evidence of displacement is lost. At Shdter Cove, in southern Humboldt 
County, however, where as prsvioudy stated the Bift features appear again, ovidonco of 
diaplaMment due to movement on April 18 is also found. The doubt as to whether 
the Bift in Humboldt County is continuous with that which leaves the coast Point 
Arena, of course also applies to the question of the oontinmty of the rupture on the day 
of the earthquake. If wm assume that the line of rupture is continuous thruout, then its 
full extent from San Juan to Tdegraph HiB is about 270 Tnii<yi 

Beginiung with southern Humbddt County, a somewhat detailed account will now be 
given of the phenomena of the diqiilacement which occurred on April 18, 190G. 

EnKBOLDT OOUETT. 

We are indebted to the observations of Mr. P E. Matthes for our knowledge of tho 
facts concerning the portion of the coast from Shelter Cove northwa^ The bw 
headl^ north of Shelter Cove, known as Point Ddgada, is traversed by several fissuies 
trending rou|^y parallel with the general sweep of the coast and presenting essentially 
the sa^ surface appearance as the fault fractures observed in Sonoma and 
Countiffl White it has been found impraoticabte to demonstrate by actual 
the existence of a honsontal displacement along any of new fissures — in the 
absence of fences or other objects of suffieisntly defined outline— yet it has TTiTdl 
wairented to regard them as true fault or diear fractures, to be claned in the same 
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categoiy mth tiiooe found farther south, merely on the stiength of tlicur ciupcrficial 
resemblance. 

The effects of a hansontal shear on thick gram sod in open country, as obscn'cd m a 
number of localities along tho zone of faulting in Sonoma and Mendocino Counties, are 
as follows On fairly level ground, where conditions are simplest and no vertical move- 
ment is evident, the sod is tom and broken into urogular flakes, twisted out ot place and 
often thrust up against or over each other Tho surface is tlius disturbed over a narrow 
belt, whose width apparently vanes with tlic magnitude of tho displocemont Along 
tho mam fault, where tho throw amounts to 10 feet or more, a width of 5 or 0 feet is not 
uncommon; on the socondaiy bactures, where tho thiow does not exceed a foot, tlie bolt 
IS generally only a foot wide. Whatever the width of tho belt, the sod within it, ns well 
as the unconsolu.latod material undomcath, appeals loosened up and not compact It 
consequently takes up mere space than before it was disturbed, and the surface of tho 
belt IS therefore slightly laised above the level of tho ground, from an inch to a foot or 
more, according to the magnitudo of tlio disturbance Within such a bolt there is sel- 
dom, if ever, a wdl-defined, continuous, longitudinal crack, the toughness of the sod 
precluding a clean shear baeture Rathoi, there is a marked prodommance of dinganal 
fiactures resulting from tensile stresses. 

To sum up, a horisontal displacmnent produces and may therefore bo rooognizod m 
grasBy country ^7 ft fault-trace ^wing: 

1. Tho disturbance of tho sod ovor a narrow belt. 

2. Tho generally raised surface of this bdt. 

3. Tho absence of a sm^e continuous, longitudinal crack. 

4. Tho toonug of tho s^ along numerous diagonal fractures. 

5. Tho twisting and thrusting of sod flakes against and over each other. 

It was mainly by the aid of those criteria that the fault lines m the vicinity ot Shelter 
Ciovo wore determined as fault or shear fractures, distinct from tlio umuinoiablo cracks 
duo to the settling of eaith masses consequent upon the jar of the disturbance. In 
praotically all of these tho sod had been ruptured by mere tension, or tension aocomponied 
by more or less vertical shearing. Furthormoro, as will presonUy appear, the location 
of the fault fractures was m many instances fadlitatccl by their assodation with tho 
oharaotaristic fault topography observed all along tho line. 

What appeara to be tiie mom fault-trace was first observed in the bottom of Wood 
Qulch, where it runs unmodiatoly along tho wagon road for a hundred feet or more It 
was thence traced south to its southern terminus on tho beach of Shelter Gove, aiul 
then north acroas Humboldt Crook up Telegraph IIilL Subsequently several appaiently 
detaohed linna of a umilar dharaoter were discovcroil in tho ni'ighborhood of tiio mam 
fault, os shown on tho sketch map Begmniiig at the south end, this hno may bo tiocod 
as foUows: 

On tho beach of Shelter Cove, 100 yards west of the frame hut of Smdor (at the mouth 
of Deodman Qulch), the fault passes thru the bluffs obscured 1^ dislocated masses of 
dark conglomerates. From the top of the escarpment, however, it is easily traced for 
Bnirift HmtaMiM down. The approximate contour map of the fault (fig. 10) sufficiently 
describes the topography hero A notable feature is a small elongated pond on the 
steep hillside, welled in by a small ridge Thru this the fault-trace passes k^tudinally. 
fifiwtiTming north, the hue remains east of the upper valley of Wood Gulch until it joins 
the wagon road in the bottom. The line is by no means strai^t, as the bearings on the 
mop A pronouiuKKl angle in its course exists at A (^. 10), and tho coinddenoe 

in this change of Mim nth with ^ abrupt topographic change at this point is strong 
suggestive of a hade to the west. Near the lo^ in the road at B the fault is earily recog- 
nised, except where the road has been rqiai^. The fault-trace here passes thru a 



66 


REPORT OF THE CALIFORNIA. EARTHQUAKE COMMISSION 


characteristic Utile gap or saddle (plate 31a), and south of B follo^ra closely an old fault 
line, with a slight upthrow on the U'est. North of tho road the fault-trace follows a 
lavine for some distance, then posses aloiig the west ride of a low ridge, as indicated in 
the contouring, and finally drops down to Humboldt Greek Thence it ascends the 

south slope of Telegraph Hill, 



following for a considerable 
distance a characteristic fault 
feature on tho steep brushy 
spurs indicated in j^te 31d 
Immediately south of tho 
summit of Telegraph Hill tho 
disturbance is the most pro- 
nounced, being accompanied 
apparently by an upthrow on 
the west side, rcsidting in a 
sharp-crested ridge some 4 foot 
hi^ It is possible, however, 
that this ndge is not tho losult 
of the recent disturbance, but 
of a former one, modified mto 
a more acute form by tho shak- 
ing off of the sod (See plate 
31c) From the summit of 
Tdlegraph HiU a boaring was 
taken over tho ontiro length 
of the line down to Shdltor 
Gove: N. 26" W Projecting 
the line north from the hill on 
the asimuth, it appears to 
head for a number of high 
mountains of tho King’s Peak 
Range, altho no visible traces 
of tho disturbanco aro found 
north of Tdograph Hill, luir 
mediately north of its crest is 
tho upper end of a great hoi>- 
per-lite landriido, dean swept 
for over a thousand foot. 
The fault-trace is entirdy ob- 
hterated by this dido. Tho 
exact location of the fault 


Fm. 10 — lUp of eountiy boTwiad by liiiill to aoith of 
Shaltm Goto, Hambiddt Cooiiiy- 


north of Telegraph Hill 
not ascertained Under tho 


impre^on that it past dose to King’s Peak an ascent of this mm in tMTi was Tnniin^ 
but without result. 


Of the auxiliary cracks, the first one. C (see fig 11), is a leas pronounced disturbance 
than the mom fault-trace, passing thru a depression bordered on its east rido by a low 
scarp dim to former faultmg. A small pond endrded by the road lies on this fault-trace. 
Its bearing (not measured) is such as to make the line converge toward the wm.in fault- 
trace and mtersect the some m the viemity of the pond m the bottom of Wood Qulch. 
The horisontal displacement along this Ime is probably amitll, much hke on the 
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auxiliary fault cracks accompanying the main fault-trace in Sonoma and Bfendocino 
Counties, whiohitgreatlyrcsombloam surface oharactenstics. Another line of some prom- 
inence was discovered near the mouths of HumbdLdt Greek and Wood Gulch. As fig. 11 
indicates, this fault-trace, D, follows for some distance along Wood Gulch, then crosses 
over to the httle gorge of Humboldt &edh: (plate 31b}, which it follows out to its mouth. 
The divide at D has a marked depression along the line of faultuig. The fence crose- 



F» 11.— Mv of ooimtij norUi o( ShaUat Cove, Hamlialdt Comilj, ahowing 
Mnmiiaiy fanltB in lalnthm to main Suit 


ing it shows no signs of horinontsl nbiftin g It was not learned whether or not it has 
been repaired sinoe the quake Tracing it to the south up over the grassy bills, it is 
found to disappear someiiiiere near the head of the little guloh shown on the map. A 
third line was found along the wagon road at E, following an old fault zidgs descend- 
ing the hillside on a slant. Its probable connection with the C line suggests itsdf. 

In. p*»nrp.>i of the north md of the fault, the following itinerary was made: From Tele- 
graph Hill nartheast to the old road, to Albert Boots' ranch, thence up Eing's 
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Peak and ita mster peak to the north; thence to Upper Bfattole and Fetrolia, via the 
Bta^ road, from Fetrdlia north acroas the North Fork of the llattole River, and along 
the aame 0%*^ the high terraceB to the north branch of the North IV>rk; also wcbiword 
over the hills, north of the river, to the eunmiit of the last hill next to the coast, and 
back along the river, from Petiolia south to the bridge, and up the hills south of the 
town to the top of the great slide existing there; south to Cummings' ranch, and thence 
across Cooskie Range, between Squaw Gieok, Spanish Greek, and Cooskie Crock It was 
on the high bald spurs between Coodde, Randall, and Spanish Creeks, close to tho coast, 
that old Rift topography was for the first time encountered in this distiict Several 
small ponds and ridges are found both on the spurs and close to their bases next to tho 
beach. No sign, however, of a fresh disturbance could be found here. 

Finally, an excundon up the coast to Cooskie Greek and then south along tho beach 
to Shelter Cove served to encompass the entue area under investigation A short side 
trip w'aa made up the creek flowing from King’s Peak, but nothing defimto could bo 
leanied regarding the location of the fault. South fiom Hadley’s ranch at Big Flat, 
the precipitous mountain slopes have been destroyed by extensive and high lanilslidcs, 
the dislocated materials of which have frequently advanced out upon tho beach in tho 
form of glacieMike tongues The waves at high tide have since mpt those protruding 
masses and truncated them at their ends Many of the shdes occurred apparently on 
the sites of older ones Thrir continuity and extent made the discovery of tho fault in 
this ndghborhood impracticable The prevalence of great slides along the coasrti, back 
inland, seems to suggest the possibility of the fault cuiving along the coast, and 
gradually leaving it south of the Big Flat Ranch. In the belief that this might be the 
case, and that the fault might continue closely along the coast for some distance, to 
reenter faither noith, a visit was made to the great slide at Gape Fortunes — tho most 
extensive slide abng the north coast. No trace of the fault could be discovered hero, 
however. No insit was made to Cape Mendocino nor to Needle Rock, a small prom- 
ontory south of Shdter Gove As seen from the cove, this rock has a pionouncod 
saddle suggestive of faulting. Should the fault-trace run thru it, it would have a very 
strong^ curved course, parcel with the coast 

Mr. Matthes’ account of the conditions in the vicimty of Shelter Cove may be supple- 
mented by the following note by Professor A. S. Eakle: 


Shelter Cove appean as a brood slow spreading out and forming a dreular coast lino of 
about 2 mileB in length, with a flat plain 6 to 10 feet above the sea The ocean is con- 
btantly wearing away land aid no beach surrounds it Half a mile fiom tho oroan 
the land begina to rise in giossy hills which axe ahiuptly cut off from t^ high mounhuna 
behind by a deep canyon The formation of the cove indicates that it has been broken off 
from the hills above by a huge landslide, perhaps by a former earthquake The gorge 
which separates it from the mainland is on a line mth the general coast On the south 
bide of the cove there are three parallel deep gorges which extend a bhort mto tlio 

hille, and thdi contmuation over the hills is shown by slight depressioiis which appear in 
have been clefts which have become almost filled with the wash of the hilla aiom r all 
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fissures running from one depresaion to another are aleo preeent The trend of the iwmn 
fissures followed the coast, which is northwest-southeast On the hig h crests of the finnaina 
and King Mo HTitaiii B, which border the coast north of ths town, fissures and imiiinlififfl were 
reported by ra nche rs looking for cattle, but this region was not visited. In the range south 
of the cove l andsl i d es were slso reported and a photograph of a huge one was The 

rooke of the coast an sandstones and black shsln, anld the hiUa onaplain of the cove wen 
composed of blue and ydlow sandy day, evidentiy derived from the decomposition of the 
ahalea. 
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POINT ABSEA TO FORT SONS 

For the courae of the fault and tho phenomena of earth movement along it for the 
Btretch of 43 miles betvraen the mouth of Alder Cieek and the point on the shore south 
of Fort Rosa where it paasea beneath tlio Pacific, wo arc » giun indebted to Iflr. F. E. 
Matthea, who, on bdiialf of the Commiasion, made an eicamination of this territory. In 
the vicinity of Fort Roes, however, sovoral observcTB contributed notes as to the phe- 
nomena there. Fw this entire diatance, the rupturo of tho ground and its diiforential 
displaoemont axe strongly marked and, oxc^ for the occasional local obscuration of the 
ph^mena by brush and timber, aie easily traced The fault-traco enters the dioro 
less than half a mile north of the mouth of Alder Crook and orosaos with a course of 
S 28** E. tho bench-land, or wavo-cut terrace, to the banka of tho creek about 500 
feet in from its mouth (fig. 12). Over tho surface of tho bench it is marked by char- 
acteristic rending and having of the sod At the point where it reaches Alder Greek, 
tho stream bank is rooky and steep, and the course ot the crack can be traced down the 
rocky bluff, tho somewhat obscured by talus The face of the bluff ia shown in plate 32 a. 
On the edge of the bench above tho stream chff (n, fig 12), tbero is a rodiy knob project- 
ing above the general IcveL The earth crack passes dose to the southwest ddo of this 
kiiob. Tho hade of tho crack on the faco of the bluff fm a height of about SO foet is very 
nearly vertical, but its doviation, if any, fiom the vertical could not be aocuratdy meas- 
ured on account of tho ragged cliaraotor of the bluff and the loose rock upon its face. On 
the northeast aide of tho rocky knob abovo referred to, there is evidence of a wdl- 
markod paralld crack, as indicted on the sketch (fig. 12). This also appears on the 
rocky bluff of the stream diff, but is less distinct than tho main crack. 

Southoast of this point, tho fault-traco fd- 
lowa the broad stream b^ of Alder Greek for 
nearly a mile, paaaing benoath a bririgo, the 
wrodc of which is shown m plato 32a. In this 
view, tho horisontal offset of the bridge along 
tho fault-line is wdl shown. It is apparent 
that this offset is not less than the width of the 
bridge. On the souUiwcst side of tho stream, 
near tho brulgo (a, fig. 12), the fault-trace is 
flanked by peculiar, iaolaled, rocky knobs dmi- 
lar to that on the nortlieast side. It is not 
dear, however, that them rocky knobs have 
more than an accidental idation to tho fault, 
ainco they may possibly bo residual soarstacks 
upon the uphflod wave-cut terrace. 

After leaving Akler Greek, tho phenomena of 
surface rupturo and displacement wore traced 
thru a soricB of ranchos to the divide passing 
over to Brush Greek, and down to the ricinity 
of Manchester. Along nearly this entire di^ 
tance between Alder Greek and Brush Greek, 
the line passes thru a series of dopresdons, swamps, and ponds, the majority of 
whidi are not connectod with the neighboring streams. Ofimts due to the displsce- 
ment were measured on two fences of Mr E E. Fitch’s ranch, and tho amount of move- 
ment was found in each case to he 16 feet, the southwest dde having moved rdatively 
toward the northwest. The vertical displacement was, as a rule, quite small; only in 
a few places did it amount to a foot, prosenting a low scarp of that hei^t facing the 
northed To the north of M^hester, an east-west fence Ime was offset in three places, 
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the eone of dialocatioii bemg in low, rnanby groand At another place near Manchester, 
where an east and west fence follo^ire the north ude of a wagon road, both fence and 
road have been offset as shown in i^te 32d. In both cases ^ relative movement on 
the southwest side was to the northwest. The dairy barn on tbe ranch of Mr. E. E. 
Fitch stood astride the line of movement and was derolidied by the torsion to which it 
was subjected. The wreck of the bam la shown in plate 32c. At two places along the 
stretch between Alder and Brush Qreeks the bearing of the fault-trace was measured, 
the readings being E 28" W and N. 30" W. 

Southeasterly from Manchester the line of dulooation passes over the dividing ridge 
between Brush Creek and Qarcia Bivei, presenting the same general features. The 
upthrow is distinctiy on the southwest siite, but amounts, as a rule, to only a few inches. 
Tile honaontal displacement was measured on a line fence south of the divide. The 
fence ia offset in two places The prindpal displacement amounts to 13 feet, while on 
the minor o&et, a little to the east, the displacement is 2 5 feet. The relative movement 
in both of&ets is in the same direction, making the northwesterly displacement of the 
southwest tide 15 5 feet. This fence is shown in plate 33a South of this divide the 
main fissure passes thru a dqireBsiou immediately east of a prominent knob projecting 
south from tiie divide; while a subordinate fissure traverses featurdess hillaidM from 
100 to 150 feet farther east 

For some distance up the Garcia Biver from the point where the Rift mtersecta it, the 
line of dialocatian traverses the fiat alluvial bottom land, crossing and recroasing the 
stream bed. At David Jones’ ranch it leaves the bottom and ascends obliquely the aide 
of the valley; and from this point to its head waters it remains on the western tide of 
the valley Its path is thru a belt of ridges and swamps. Fart of the way there are 
two sets of ridges, the lower or eastern of which coincide with the new line of rupture. 
Looking along the valley, the more prominent of these ridges appear as notaUs features 
of the transverse profile. Opposite Hutton’s ranch, the line is found about 500 feet 
west of the river, and about 60 feet up on the valley slope. It crosses a road and fen ce 
here, producuig offsets of 10 feet in both, in tiie same sense as before noted. At the 
head of the Garcia Biver, the fault-trace passes thru a low wuiiilft into the valley of the 
little North Fork of the Gualala River. 

Down the little North Fork, the fault-trace fdOows the axis of the vall^ on its west 
tide; at a pmnt 1.5 miles north of its junction with the North Fork it runs lengthwise 
for over 100 yards with the grade of an abandoned logging railroad, tPA-ring the to 
pieces. Interesting evidence of the condensation or shartening of the ground in this 
vicinity is afforded by the buckling of the rails as seen in plate 33 d. Here the tnniTi hne 
of (ffsl^tion lies about 100 feet to the east of the track m the stream bed. The effect 
of the movement was to shorten the steel rails either by buckling or telBBwnpmg aftoi 
the snapping off of the fish jdates. ^Die small trestie m the HiataTiMi ig traversed at an 
acute an^ by an auxiliary line of disilooahon and is sinularly shortened. At the locality 
sho^ in plate 33c, the buckling in the foreground resulted in the fareakmg of the t^. 
Similar instances of the shortening of the steel are shown in the distance. Heiethemam 
line of dislocation of the earth lies about 50 feet to the east of the track, and pawi^iini with 
it. Plate 33 b is a nearer view of the trestle above referred to. Below this point the 
fault-trace lies m the stream bed for some distance, erossuig the North Fork at a pninf , 
200 feet east of ila junction with the Littie North Fork. Two Imes of fauNtTig appear 
here, both of wl^ caused conaiderable damage to the raihoad track; but the latter 
having been repaired before the date of Mr. Matthes’ visit, no measurements of offsets 
were obtainable. 

From this point soutbeasterly, evidence of ifislocation along the line of the Rift, in its 

course up the valli^ of the Sooth Fork of the Gualala, is obscured the dense brush to 
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a point east of Stewait’a Fomt. Hero the line riina on the lower mde of a double aeries 
of low ridgca, intenpaoed with elongated swamps, and all trending parallel with the 
river. (See 13 ) Its bearing is N. 33” W., altho only ahorL si^ta could be obtained 
on account of the Umber and brush The bearing noted u nearly in line with the axis 
of the valley of the South Fork of Gualala Biver. The amount of dialocaUoa could be 
estimated only m a rough way fiom the offsets in the road leading east from Stewart’s 
Point to iWaster’s ranch. A few ne^cctod picket fences gave doubtful results, the 
olinomont of the pickets having been previously disturbed by forest fires, fallen ticea, etc. 
The honzontal movement is distnbuted over two strong, and one or more dim, lines of 



faulting, all of them producing offsets ranf^ from a few inches to several feet. The 
total Hiaplmwifitwit apparently did not reach 8 feet. Aa will be apparent from fig 13, 
a logpng rood runs southeast paralM with the faidt for 0.75 mile, and then crosses the 
onwiA at on abrupt turn. It so happens that the road at this point has been out thru one 
of the namw ridges referred to, the depth of the out being about 7 feet. The movement 
on the fault has praorically dosed the cut, so that it is now barely passable on foot. 
The bridge over the South Fork of the Gualala Biver, 3 mUes east of Stewart’s Fdnt, had 
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its floor and end panels bent and the tenaion rods in Uie last two panels were buckled 
and twisted. 

The upthrow on the fault east of Stewart’s Point is on the west dde, but farther up 
stream, where the fault runs along the steq> west aide of the valley bdow Casey's ranch, 
the upthrow is apparently on the east side The foot trail fiom Casey’s ranch to the 
river follows a TYiRTTrHd longitudinal depiession in the steep slope for 100 feet, and it is 
along the abrupt west aida of the ridge flanking the hollow (see fig 14) that the 
fault-trace is locat ed . The upthrow measures fuUy 2 feet, while the height of the 
ridge above the hollow vsiies from a few feet to more than 10 feet. The depression 
pitches to the north imH is drained by a tiny brook. The fault-trace happens to coincide 
with the latter at a point where the trail crosses the watercourse over a rough wooden 
bridge. The honsontal movement along the fault practically destroyed the bndge. No 
measure of the dis^dacement could be obtained here, but the indicariona are such as to 
wairant the belief that it did not a-mmint. to 15 feet, and that probably some of the 
ViQriwwitAl riieor had been distributed over minor lines of displacement lugher up the 
slope, and marked by landalidiw These lA.Tida1ifli»a above the depression in which the 
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fault-trace lies are an important factor in the mteipretalion of the phenomena It is 
essily possible that the scarp looking southwesterly over the depression referred to does 
not lepresent the real movement on the fault {dans, but is a landslide effect In any 
event, the proximity of the landslide weakens vary much any judgment that might bo 
foimed, impl;^ng a reversal of the vertical movement which normally prevails along 
the line of the fault. 

From Casey’s ranch southeast, detailed observations were found to be impracticablo 
owing to the dense tangle of brush and fallen timber. The ndge between the upper 
atretch of the river and the coast is crost by the fault-trace thru a swampy widdift above 
Plantation House, and the fault-trace traverses the swamp. Plantation House stands 
practically on the line of disturbance, about midway in a xone 270 feet wide traversed 
by six roughly parsM lines of rapture. The general bearing of the prmdpal line was 
found to be N. 38" W. Southward the main fa^ passes thru a senes of swampy hcdbws 
slong an abandoned road, now impassable because of the cracks thru it. The line was 
traced south for 2 miles, its general appearance being found to remam the same thruout. 
There is a marked upthrow along Its west Bide, not exceeding a foot at any place. 'Where 
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it Gtobbee tbc stage load at the Plantation House, the vertieal clisfdaccment on the main 
fault mostauied 0 inches; that on tlie sccondoiy Imes did not exceed an inch. 

At Buttermorc’s ranch, about a mile cast of Timhor Covo, the displacement is dis- 
tnbuted om tliree fissuxes, the principal one running 30 feet west of the dwelling. It 
intersects three fences, all of which show offsets of about 8 iccL The original crooked- 
ness of tlic fences and the rcpaiia made since the earthquake make the accurate dctexini- 
nation of tlic displacement unpossiblo Tlio fault-trace was followed for some distance 
south and noith from the ranch thi'u tlic foiust, and found to follow tlic bwompy depres- 
sions most of the way with low scarps or rulgos to the west The ranch and its fiekls 
lie for the most pait in a broad swampy saddle. The upthrow in this neighborhood is 
on the west ude, not exceeding 15 inches anywlioio. 

FORT ROSS. 

North and south of Fort Ross, the phenomena of diaiilacrmciit arc well disfdayed, both on 
tho open-tcirocod coastal slope and m the timber Thu iiipturc follows fur the most port a 
Hinglo wdl-drfincd line in tlie path of tho old Rift, coinciding m many places with ancient 
scarps and the dopes of bw ridges (Sec pbtea 35a and 36u ) Tlie fault-trace is com- 
niouly marked by a ridge of heaved sod with diagonal eracks as illustrated in pbtes 35ii 
and 3Ur New scarps occur as shown m plates 3tic', and 38a, n, os well as accentuations of 
old scarps. There ore, however, several subtiarolbl cracks Two of tlicsc, havmg each 
a length of about 150 feet, ho to the west of tlic main hno at a ixiint 1,250 yoitls nortiiwcst 
of IXxla's ranch-house, one 50 and tho other 100 foot distant from tlio mom erack and 
disiioscd on AAebm Withm 300 yards to the southeast of Uiis ore two idioit cracks still 
clobcr to the main one, and apiin^ng from it, at about 450 yards nurUiwobt of Iloda's 
raiich-liouso, is a paraUel erack 440 foot in biigth oml 00 foot from tlic main lino. Lx this 
case tho scarp appears upon tho auxiliary crack, ami not ujion tlio mainline of rupture. 
Between the diort discoiitmuous erack and tho mam lino is a swampy deprosaion. On 
tho southeast sub of tho ravine, southeast of Doda’s liouso, tho main craok is paralldcd 
Iiy two subunlmatc cracks, one on each side. Tliat on the soiithwobt ddo is about 250 
foot long and 50 foot fioin tho main Uno It lias a bw scori) foemg nortliOBBt, but nut 
so pronounced as tliat on the main hno of rupture. Tlic crack on tho northeast sub of the 
main lino has a biigth of about 1,125 foot and cunveigoh iqion tlic btter toward tlio 
iiurthaast. At its northwest end it is 100 foot &om the uiahi mack and at its southeast 
end only 50 feet distant It has a bw, discontinuous scarp facing nortlioaat. 

In a distance of 7,250 feet measured abiig tho linoof the fault, tlicrc are twelve stretches 
of scarp ranging m loiigUi from 125 feet to 1,000 feet, counted both on the mam and on the 
auxiliary eracks and aggregating 3,000 foot in bngUi Of these eight fMC iiorlhcast and 
four southwest. Tho eight scarps facmg noithcsHt aggregate 2,250 feet in bugth, whib 
tho four facmg southwest aggregate 750 feet. Two of the soiithwoslerly facing scarps, 
however, aggregating 375 feet m length, are on the descent to the ravmo sou^cast of 
Doda's house, whore there is conaidmabb shdiug of the ground, oml thoy may possibly 
be aocountod for as secondary features due to landslides. The other two scarps facing 
the southwest are unmqdamed They are abnorinal and are so cxc^tbnal that they 
Boaredy weaken the general condusbnthat tho vortical component of the movement on 
the fault was upward on the southwest side The amount of this vertical movement 
in the vicinity of Fort Ross probably does not exceed 3 feet. In the first hasty examinsr 
tbn of the ground, it appeared as if the amount of vertical movement might have been 
as much as 4 feet This imptossbn was duo to the fact that in {daces proexiating scarps 
were closely fidbwed by the fault-trace, and a sufficbntly careful discrimination was not 
made between the proportion of the scarp due to the new displacement, and that due to 



64 


REPORT OF THE OALIFORNIA EARTHQUAKE COMIOBSION. 


earlier movements. A review of the facts indicates that the addition to the height of the 
did soarpe and the total elevation of the new ones rarely, if at all, exceeded 3 feet. In 
general it was leas than 2 feet. 

The distribution of the line of faulting for a typical stretch of the Bift near Foit Boss, 

V the auxihaiy cracks, the disposition of the 
g scarps upon these, and therelAtion of the 




whde to the old Bift features, are well 
sbownonm^ No. 3 by Mr F E Matthes. 
The honsontal displacement is also indi- 
cated on the map, but this needs more 
detailed statement. 
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On the line of the fault, about 300 
yards northwest of the road from Sea 
View to Fort Boas, a atedl water-pipe 
was dislocated by the earth movement, 
and found to be offset 8 feet, the south- 
west portion having moved northwest- 
etly. This of course affords only a mmi- 
mum measure of the relative movement. 
Where the road just mentioned intersects 
the fault-trace, both the road and the 
bordering fences were offset about 7 5 
feet, with a aligiht sag on the northeast 
side. The aone of shearing here was from 
10 to 20 feet wide. A wagon road on 
the Call ranidi, south of the one above 
refened to, was o&et 12 feet 3 inehes, 
the line of dislocation being marked by 
an open fissure in the soil a few feet deep, 
and several short diAgnnal erachs, as 
shown in plate 36c. Another offset 
fence is shown in plate 36a, the disidace- 
ment bring here 8 feet at the fault-trace. 
The effects of the earth movement in the 


timber to Ihe south of this are vrril shown 


in plate 34a Several larp trees stand- 
ing on the fault line were spht or tom 
, . asunder. The offset of the south line 

^'*'0 fence of ihe Gall ranrii was carefully 

surveyed by Mr. E. 8. Larsen, and the 
results of his survey are shown m fig 15 The bearing of the fence is N. 36** E. Bo 
reports that for the first 1,000 feet from the southwest end of the fence the greatest 
error in alinement was about 1 inch, and that praciacally there was no defonnaldon in 
this stretch. Ih the next 125 feet going northeast there was found a deviation from 
this alinement of 4 inohm to the southeast In the next 50 feet the deviation in 
tte same direction was 7 inriies more In the next 140 feet the deviation in the 
direction was 3 feet 7 inches more. Then came the fault-trace with an abrupt dis{dace- 
inent of the fence of 7 feet 5.1 inches Northeast of the fault-trace the fence retained its 

line very wriL Ih 100 feet it was out only 1 inch. Beyond thin it enters the timber and 
its course is somewhat influenced by the larger trees, but mMntniM fla flue within a 

fewinehea. These measurements ^ve a total horuontal displacement of 12 feet distrib- 
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uted oTOr a zone 415 feet in vrultli Another fence farther saouthcohl on Doda'a lunch, 
having a bearing of N 36* E , waa offact on the fault-hne 15 iccl, the aouthwoat aulo, as 
usual| having moved relatively to the northwest Thu fence is shiawn in plate 34b. One 
of the most mtorosting oSocta of tho diHplaccnionl duo to the fault is that seen whore 
the latter inlcrBCcts a ainall utrcoin at Doda'a ronch-liouso The stiCBin floivs tranb- 
vcraely to tlie line ot tlio fault, oiul has a lieiioh acroaa the torraco about 5 feet dcq>. 
On the lower or southwest side of tlic fault, tlio struoni troudi has been moved noith- 
wcatorly about 12 feet, so as to bring a faulfrHcorp acrusa the entire width of the upper 
part of Uio tieneh and impound its waters in tlie form of a pool Tho roault is shown in 
plate 37a and also on Mr Mattlica’ map of tho Rift at thu place (map No 3). The 
impounding of the waters on tlie line of the fault is mteroaUng evidence of the absence 
of any open ciack 


BODEGA HEAD TO TOKALBS BAT. 

The bcation of tho fault across tho neck of land which connects Bodega Head with tho 
mainland was dctomunicd by Prof. J N LeContc Ho rcpmtb that on tho south ddo 
ot this neck the maiu earthquake Sasuro was found passing about 50 yards west of a house 
occupied by Mr. Johnson It could be ti'occd as a multitude of small cracks in the swampy 
land from tlie bay \o tlic road, then os a wcll-<U‘5netl fusuro up the mnall dcqiiosbion west 
of tho houso for 200 yards to where it disappoarod in tho sand dimes. No trace of it 
could ho detected in the sand dunes, wluch roach fiom thu point entirely across the penin- 
sula. Only one feneo crosses the finmn and this had been repaired so that no measure- 
ment of the duplaoomcnt was possiblo. Tho movement was evidently norUiwanl on 
tho west side, os was shown by t^ ducction m which tho bushes wore bent. The vcrlioal 
movement was about 18 indus, the uidift being on the west sulo. Tlie sand spit which 
closes tho bay on Uio south was examined for ovidoncc of movement, but nothing could 
be detected m Uio drifting sand 

At tho mouth of Tomaks Bay there are two points projccUng westward from the east 
shore, and both of these, according to the obse^ations of Prof .R S. Holway, are most 
by the fault-trace. Tho first u a long, flat sand-spit extending wed amoss Uio mouth of 
the Bay just south of Dillon’s Tho lino of the fault was still vimUo in the sand on 
Juno 11, 1006, in sjnto of tho oblitorating action of tho wind and the recent rains. The 
fine Ucs near the base of the iqiit ami hu a northwest-southeast course On each side 
of tho crack are matolike deprosHiona, some of them bung douUc or overlapping. 
Mr. Keegan, tho owner of Dillon's Beach, nqxnrtod that these cratcrlota wore numerous 
and distinct In some mstanccs a great deal of sand and water had been ejected. Others 
aie reported on the southwest ude of the faulirttace, from which the belt containing them 
extends sonu 70 feet. The cratarlets vary in size up to 6 feet in lUametor and it is 
reported that on the day after the earthquake the water which stood in them could not be 
bottomed by a fishing pole. 

About 1 5 miles southeast of this qpit is a promontory about 100 feet high projecting 
into the bay. Some 400 yards from the end of this promontory on top of the rid^ is a 
line of depression with two or three small ponds. Hie mmn fault fissure here dividm mto 
two cracks, one each side of this depresmon, which is about 150 feet in width. Stand- 
ing on this ridge, the line of the fault can be traced at low tide for nearly 1 5 miles across 
the bottom of the bay to the sand-spit to the northwest, its course in general bmng parallel 
to the axis of Tomales Bsy. (See plate 38o.) Ihe j^rizontal displacement whm the 
fault mosses the promontory is about 8 feet, as determined by the line of tall gross ait the 
edge of the little ponds, the westerly ode having ehifted to the northwest. 
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TOKALBS bay to BOLDfAS LAGOOH. 

By G K. Quaebt. 

Tht Fmdl-tnux. — The trace baTOiaea the aone of the Rift. Its general comae is N. 
35° W. and it nowhere departs mme than a few hundied feet from the atnught line 
connecting its extreme points. For considerable distances it is a singlo line of rupture; 
elsewhere it is divided mto parts which separate and reunite, and m yet other portions 
it is composed of unconnected parts arranged en AcAeZon There aro no vertical 
sections ftTliihiting hade, but the lelation of trace to slopmg am faces indicates that 
the faulty lane is approximately vertieaL 

For considerably moie half its length the surface expression is a liilgo from 
3 to 10 feet wide and ranging fiom a few inches to about 1.5 fert high (See plates 37 b 
and 40a ) The ground constituting the ridge is in fragments, loosely aggregated, so 
that, there are cansiderable voids. Where pasture lands are Croat the turf is tom into 
Hnnlni^ and these, iu Conjunction with the cracks which separate them, mako up a pat- 
tern. This pattern is always irregular and aometunea gives no evidenco of system, but 
usually its hnaw have a dominant direction, traversing the ridge obliquely, the northern 
ends of the cracks pomting toward the eastern boundary of the ridge, and the southern 
ends toward the western boundary. The cracks have resulted from stresses connected 
with the hmi»ontal faultmg, m which the southwest block moved northwest with 
reference to the northeast Uock. @ee plate 39 ) 

In other places, and usually for short distances, the smfaee expression is a shallow 
trench (plates 4Qb and 46b), with ragged vwtical sides from 2 to 5 or 6 feet npait, and 
occupied by loosely aggregated fragments of the ground, the pattern of the fragments 
w.Tid interstices bang MTnilB.T to that observed in the case of the ridges This phase sug- 
gests that just below the surface the fault may be somewhat open, so that there has been 
an opportunity for fragments to drop mto it 

In a third phase the ground is not notably elevated nor deprest but is traversed by a 
system of craeks obscui^ parsM one to another and making an angjle of about 45° 
with the general direction of the trace. Their orientation is such that they run nearly 
north and south. The cracks do not meet, but leave the intervening stnps of ground in 
full connection with the undisturbed ground outside the trace. This phase occurs chiefly 
in wet alluvium. 

There are a few spots where for tiiort distances the surface expression is a ample 
strai^t fracture along which honsontal motion took place. 

In the detailed desciiptionB which foUow, the first three phases described above will be 
qpoken of as the lidge phase, the trench phase, and the tchdan phase. 

The most southerly observation of the fault-trace was on the spit s^arating Bohnaa 
Lagoon from the ocean. Near theweat end of the spit its suifaoe is covered by small dunes, 
and among these the trace was seen in its echebn phase. After a lapse of nine months 
the drifting of the sand had obliterated most of the cracks, but a few were still visible. 
TnwdH the qnt he a number of islands, the largest of which. Pepper Island, has a nudous 
of sand (the vestige of an ancient spit), but superficially consists mainly of a fine tidal 
deposit. In the earlier field exeursiana the fault-trace was here overlookt, the cdhdon 
cracks by which it is represented bong mistaken for secondary cracks, but at the present 
time (spring of 1907) it is easily traced, even from a distance, b^use the vegetation on the 
two sides of it Ims acquired diffaent cdora. Unfortunateily the camera does not dis- 
criminate these cdors. (Plate 41a.) The echelon phase here dominates, but the ground 
east of the trace is dqnest about a foot, and this dqnesBion has so changed the relation 
of certain plants to the tides that they now find the conditions of life unfavorable and are 
dying out. This matter will be conadered more fully in ano ther oonneotioiL 
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la the U. S Geological Survey map of this icgiua Uic islaiula are oot rcpi'csentod. 
In fig. 28 Uicy ore repreBonted as they appeal at half-tulo, or, more blnctly, Ibo parts 
shovra are those coTOied by vegetation 'Hus figure also showb the ooiTmixniiling port of 
the delta of Pine Gulch Giook Aitci ciohsiiig Pepper Island and a buiallcr island iinrae- 
diatoly adjacent, the fault-tioce disapjx'ars utulcr tho watoi of tlie lagoon anil it was next 
been on the mainland of the soutlm'Ubl shore near tlio head of the lagoon. In the interval 
it probably croshos tlio delta of Pino Gulcli Greek between the lines of high and low tide, 
but this tract was not examined until aftcT tlio fiooils of Blardi, 1007, winch overapreod 
it with alluvium. A disconnected group oL cracks opening in the alluvial plain of the 
creek about 400 yards to tlio west (phite 30a) piobably marked tho potation of a divoigent 
branch of the fault Tliis line of disturbance most the creek and read near the bridge 
in the northorn scttlemont of Bolinas, trending approximately north and south and fading 
out in both duoctious 

The trend of the fault-trace on Pepper Ldand is about N. 34° W , and if continued would 
faring tho trace to tho shore at tlie head of the lagoon, but its actual position on the 
mainland is farther west, mdicating Uial tliero is ciUicr a swerving or an olfbct in Uic part 
not seen. Near tlie shoic tlie fault occasioned a number of limil>didG8 wluch obstructed 
the road until romovod, and Iroyoml the oonfusiou occahionod by tlio landslidos tho trace 
couHibts of a number of siibiiarallcl crockH occupying a belt buvm'ol yanls in width. 
There is also a nearly jiorallcl branch of tlio trace in a faullrsog lying a hltlc farther west, 
but this could lio followed only a short distance, and has since boon largely ohliterateil by 
plowing. Mr. Nunes, who cultivated tins sag, states that it once contained a poml or 
marsh, anil this lie luul dmiiu‘d, but the watm stood there again afUT Gm cartliquake, 
ahowing tliat tlw earthquake hail caused a depression of the bottom of tlie sag. 

Tho diffused cracks on the main him soon gaGioi into a narrow Imlt oiul dcscoiul into a 
narrow sag, coutaiiung the bom and otlier farm builihiigs of tlio bteelo place. After 
following tlie sag for a shoit clibtanco, tlio trace gradually rises on its eastern wall, crosses 
obhquely an intervening rulge, and miters a parallel sag iowoid the east In this sag, 
which also ismrrow, tlic trace intcrHCclB ono of Gie roads leading from Polinas to Wood- 
villo and mimediately beguis to aseniul the narrow rulge bounding Uio Mig on tlui east. 
Grossing this ridge obluiudy, it skurls for 0.26 mile Gm woitei'n bordur of tlie mudi brooder 
sag ui wlwdi tho water of Pine Gukh Greek gathers before it miters Gio canyon from 
which it is namciL Thu wall it descends obhquely, and, just before reaching the bottom 
of the sag, mtorsocts and offsets a line of oucolypliu trees marking a property aiul town- 
ship boundary. Tho ridge phaao (bminatos in region (plate 37i0, and near Gic lino of 
eucalyptus trees tho trace itself has a small offset to tho west, (fioe fig. 18 ) 

Now for nearly half a mile tho trace foUews a vaUoy-bottom, bmng ihvi^ on tho way 
between two or three faraDohes. Tlio ridge phase obtaiiu, but Guirc arc soveral places in 
flat alluvial ground where the mdinary group of cracks is roplacod by a sing^ crack with 
dean shear On Mr. Strain’s place two fences were orost wludi afforded measurement of 
hmisantal diqilacemont Beyond them the fault-trace bcoomos once more single, and, 
after passing a group of very small ridges and saga, begins to dimb the eastern wall of a 
larger sag, which h^ contains Pino Gulch Cicdc (Soc pLito 41b.) Along its hno there 
soon devdop a small sag and ridge constituting a sort of eihdf or notch on the wall of the 
deqier sag (plate 42a), and m this wmdl sag ore soveral ponds. (Plates 10a, 64a, and 
65a.) The sag first risea for a dutanoe and then gradually doacenda. The fault-traoe 
exhilntB here in alternaGon the ridge and trench phases, and at many points there u an 
apparent vertical displacexnent with throw of I or 2 feet toward tho northeast (Plates 
10b and 48b.) Near Bondietti’s house the individuality of the sag u lost, and tiie 
fault-trace swerves somewhat to the east. A paralld trace develops west of it, and the 
two come together near Beider’s place. Northwest of Bader’s is a rdstivdy hi^ fault 
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ridge, and the fault-trace climbs the end of this, following a narrow groove or ascending 
sag. Hero also are ponds Fsither on it passes to the east of the ndge ciest and follows 
a Bide-hill sag similar to the one followed 2 miles farther south, except that it is on the 
eastern instead of the western face of the fault ndge (Plates 8b and 9a ) The apparont 
vertical displacement is here in the opposite sense, the west aide having apparently dropt, 
but the throw is small 

Thence the trace descende obhquely to the canyon of Olema Greek 150 feet below 
Where the crock makes a doculed hend toward the west the trace crossos it twice, and 
then followb near its west bank for several mdes Not far from the second crossing it is 

subject to a seiies of offsets, giv^ 
ing to the trace as a whole the 
same echelon chaiacter com- 
monly observed in the airange- 
ment of its det^. It is note- 
worthy that where these offsets 
occur the trace swerves some- 
what toward the ri^t and the 
new line begins at the loft, so 
that the arrangement is essen- 
tially a magnification of the 
arrangement of cracks in what I 
have called the echabn phase 
of the fault-trace. There is this 
difference, however, that the ele- 
ments of the larger eohebn make 
a comparatively small ang^ with 
the general course of the trace 
At several points in this port of 
its course the trace follows steep 
dopes from which the timb^ 
has not been cleared. On these 
dopes, which face the northeast, 
its course sometimeB coincides 
with that of a very narrow sag 
occupied by manhy ground 
Elsewhere it crosses an upland 
to which a series of sags gives 
gentle undulation and here it 
touches or passes near a number 
of ponds (Plate 43.) The route 
of the fault-trace in this region and thence north to Papermill Gre^ is shown by fig. 16, 
a compilation based on data from several sources, including a few ongmal measurements. 

A mile south of the village of Olema the trace enters a sag which is followed continuously 
for nearly 3 miles At first the sag is narrow and is attached to the northeast slope of a 
ridge, but approaching the Shafter place the ridge crest sinks and a broad sag replaces it 
in the line of trend CPlAte42B.) In following the eastern edge of this sag from the Shafter 
place to Papermill Greek the fault-trace also fbOows the western base of a line of hills. 
The hills are peculiar m that tbdr western, or more strictly southwestern, base, bdng 
determined by faulting, is nearly straighl^ (plate 42b) ; while their northeastern base, 
modifiedby the erosive action of Olema Greek, is scallop^ In this region the ridge phase 
of the faidt-traoe dominates, bdng ocoasionslly rqdaced the trench phase. (See 
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pliitp 44) A few minoi bianehr^ ucic 8 Ci>n on Lhc past bulp Tho ixxil oi Ifuip of 
wRlPi shown in plain 42 d n about 2 lent tkcp Mi Hlullii slalps tlint the Kinuiiil licip 
was iliv luiil unclci cultivation liPtoio the enillujuako Hlioit|y allm tlip shock lu> iiulicptl 
that llio cuiicnt ul a ciook cIcm by ans ic\«iipil 

Jubt south ul llip lipoil nl l^iinolps Bay, Popciinill CippL ciitpis ilic vnlli'v luiiu tlu‘ past, 
riO'MS' to tlip soulhnpst siilo of tlipialli*} and tlunilmns Liniaiil tlu b^y, iii which 
It has built n ilnlta Tlu* ili'lln occupies llm wliolo wiillh ol tlu liay niul is nlmul d iuiIin 
long, Ihp ipi'atui lui I nl it iHuiig subiiipigrcl at high tulc At tlu> liiwl ol llu> ili Itn UIiMiin 
Giupk joins F.iix>iiiiill, Ininging its tiibutn of ilpliitiis, nml on Ilip uppusitp snip ul Llu> 
ynllcy Paimniill Cicnk ipcpivm tliu watni of Deal t'aUny Iknuk, ahiili In mgs no k ihiiipiit 
but hltois tni soiiui ilistaneo Ihiriugli a nwfJi At tin* lu'nil ul llic tlnlln i lUiiil liuh> 4 Si 
the ralb'y, ipstiiig pnilly on tlu. cIpIUl anil luully on tlu mnisli jusL nipiiiioiud, nml fiii- 
iiislicil wiUi on pinbaiikiiipnl to lilt it above the Huucls Just Ivtoio icnchiiig this loiul 
tliQ lault-tinop entpis tlip maiah, wIu'Ip it quukh e\j)aniL> to a huIlU ot luuu^ (lU IppI 
and pxhiliitb tlui licnch phnwi Not 011 I 3 ’ wa^ Hie load olivet by llu> liiulL luul miLbiiibikp, 
but the poitmn betwpc'n tlip walh ot tiui Unncli wns diopt down, Hip pnil»nkiiicnl sink- 
ing into tho hofl paith until ncaily Hush with tlir innisli In losUiiiiig llw nnliniikinoiit 
about d 5 loot ol eaitli wpie aJilol Cloao to Hw innd FnppinuU Cipck was ciost, wiili 
oflsettnig uf Iniil s, and tluinco the fauU was oontiniuul lliiu tlu ilpltn to its i>nd fHi>n 
plato 40v ) Its eouibP is lusnly btiiu^it And ot bucli 
dnpptioii ns to imss just outsido tlic nnd ut tlic cajiP 
nrai Milhuton, tho lieaiiiig bviug N 85" W it <«i'cinl 
points It n inaiginad on tho noithcasL fay a lane of 
watpi (plato 16v), uuliaaUng that a niuiow liant 
on tluU. suk‘ lb dppiobt. but no cvulpncp was foiiml of 
a gpnpial dPini'bsum uf land on one sulo iH Hip fault bu 
m Bdlinob laignon Tlip echelon phase chniiinant, 
tlui lulgp phnsp doos not appou The tieiich pliasi 
obtaiiib fm riunt dnhinpps, ami la ponilnuod toi laign 
dibtanon with tlic cohelun Wluira tlip Unncli plusi* 
ooeuia. It (oineulps with tlip lono of nlnimlant riaekH niul is tliiih dislingnishiKl fmiii 
tlic bag holduig tlip lanp ot walnr 

Tlip gciicial iplatum ol thp sag to the fault4iRCO is hIiuwii hi hg 17 It occuih only on 
Uio noithonst ship, hut n m i«nistcnl duU, bom a poiiunandiiig iNisitinii, the laiill tan lu> 
tiaoed out by ineans of tin wain lane's IIil ilppiiv<iini will jiiolialdy nyisiigi* iiiinrp Hum 
60 feet wido, but it pludcb iiipabuienipnl hpcaiisc* il ImUs out giiuliully on Uip snip away 
liom ihp fault TTip gicatcsl iiotoil dppUi h 17 iiichiiM, Iiut the aviniga> is iniilinldy k «o 
than a fool la altpnipling to intcspict this lealiiip I assume Hut iMSwalli the smooth 
piano ol tho ilella, aiul buiicil L} ila soft doiiosik, u a sniiegalnl topugiajiliy ol tin lift 
type, and the hypothosk 1 ailvanre n that the ncw-tnaik sag on the delta plain is tho 
BUifBPO Qoho of a faullrsag of tho bmiod topogiaphy wIiipIi was mmlr iku pei liy tin m ent 
ot April, IQOf) It has alioad} been pomt^ out (page 07) that the sags of Uu' llift 
which wnc touched by tho now tault were appaiontl\ dcppoiusl, and it Un tiuc evplanar 
tion of tho doltarsag has been auggoctod, wo have in tlut Icaluip an imlication tliat tlu 
doeponing was not only appaiont but leal 

At the xunthcin edge of the Invoiness actllomonl is an ouUsmg 01 hianeh lault-baeo 
about half a mile long (FlatoB45Band47A) Btaiting in whnl is called the ‘‘flooond Val- 
ley," It aboemlb to a mesa and then dobconds towaid the "Thnd Valley," Ha oouno being 
aboutN 20"W In cioeniig the uplaml it iBBSwouted with a fauIlrsag and thine exhibits 
the tronoh phiwi with hoiiiontal diqilaoomcmt of 2 6 tpcl Two •dutler taacn, tionding 
noithwaid, ooeui on the dope between the ''Fust Mesa" and tin "Second Valloy " 
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l/'easMicMcnh ^F throat — At all pomla «heip hoiumital thioir nas ob^iMfl, llio 
giound at the buiithiim<t, a^col'n|lalcd to gtoiuulat the noitheast, nio\cd noillmcstuaiil 
On Peppa Island m Bdinas l^^n a hoiiytmtol diiplncuinent nas bliowii liy jogb in llic 
diiections oF the aouth coast, of the limit ot TOBetation at tho noi th, and ul a ii ell-dclinpd 
change ot floia dcpomlcnt on the lelation ot lanil L vels tu tide IhcM. vniioiis iLaliiiGH 
Bie too i ndtifini tn to giiB voluc to meofaUiotnent of olt"it, but the gcnoial iiulicalion h 
that the amount ot thiow n somewhat loigor on tin. ibLuul than at tin* noon si poinli ot 
meobUiement on tho mainland 

A wiilp noithwcbt ot the hwiH of Bolmas Idigoon the faidt-tiaeo iiiLcisictb a ion of 
oucalyplim tiem which had been set to maik a piqjnt} lino, tlie boumhi)' bolwooii Iniuli 
ot B S RoutlinoiLh and S HcCmdy The low ii now both dislocated and cuiiul, and 
os theic n loaiun to believe it was oiiginnlly alined with c.uc, its pioscnt oondition shows 
the disliiitiun ot tho giound at the timo ot the caiLhquake Tlio fault-tiaco, ns bhown by 
the BceompaD} mg map (fig IS), n hue oll'^t ni erk/ern, and the ion of ticcs is not only 
ciQst by one SKtion of tho tioce but appioaUied by the othci At tho point of ciosbing 
the dislncatmn is 10 feet On tlio nuthwest sido of the fault aie bi\ tieos, all iii line 
On the southwobt 4(10 aie a dowm oi moie lioeb ol whieh all but Ihiee oio in lino It tho 
hno of eithei stiaight division be proieeted anoss the fault (biokcn hnes m map) it 
pibjiwi 13 5 tcot to tlie lett ot the line ot the othci division The Ihioo tioos iionicst the 
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fault on tho southn'cst side follow a gently ouiving lino Tim mrlicalion is tliiil iilwnit 
thiee-fouiths ot the wliole dieplncoment uccuiied on tho main ploiip of the linpLine, niiil 
the lamoindcr was difiuscd thiu tho giound adjoining on Uic southwiNl A rlosely leliitnl 
condition c\ibts at the southoni limit of Uio samo hehl, nlieio tlie faiill-tiaciMiitisKsils 
afpnooatii^tongleB Theoftsetis7t(s«t8iacliis, and this is accompsiiieil liy a Hioiiko 
of diieetion (Fig 19) Unfoitunotely the fence is too slimt to iiulipale in lull tho 
changes of the gicnind, but the bugfv^tum is that in nildilion to the visihlo oflset, IIipk* is 
a dittiised shoai afToctuig the giound southnial of tho fault so that the ontiio disploco- 
ment IS gipatei than the amount sliown by the oftscl Assuming tho fence to hnvo boon 
oiigmally stiaight, the total displacement heie was moiB than 12 Feel 
On Mr E R Stiain'h place, west of WoodviUe, mcsBuicmcnts oio aftnidnl by tlie dur- 
tuibance of two fences Tho mme anuthcily (fig SO) is nost by two v isiHe hianchcs nf 
tho fault, and theie is piobaU} nioie oi Im diftused sheni in tho intisvcning giound 
The fenoe, said fay Mi Btiam to havo been oiiginally stiaight. has now two straight pm- 
tions, AB and CD, and the distonoc horn AB to E, on (he line of CD pioducM, is 16 
feet The second fence, stoiuling a little toi thci noith, is mtetsected by one visible faiilt- 
tioce, the oontmuatum of the tiace which ciosa the fiist fence neai B On this 
line the fence is bioken and offset 8 6 foet Hie lemnont of fenro to the southwost 
IB stroi^t, but sweives in appiooehing the Fault-tmce, ss indicated in fig 21 and m 
plate dOs. The total displB^aiit of the sboi^t poitions of the fenee is about 11 feet 
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loui looalilin la^t mciilioiicil aie includeil iii the ^pnec of 0 5 milo Then seveial 
iiidieation<i of tlie total di'iploeemcnt, in the oidn ot pusilion lioin rauth to ninth, lue 
12+ , 13 5, 13, Biul 11 Icct ^ic iningQ of thiNe dcteiininationn n4 feet anil then nppioxH 
mute nicon 13 feel At each locality tlu iiubcatctl ilN|jlnconii>iu ronsists partly ot JpfiniU! 
faulting nbng onp n tao plnim ot liiuilinp, luid pniLly of ililtiM*il aliMi, ilntiihutiil ihiii 
a bell ot lock, m at least a belt of noil Aljiaeh loinlily tlic imlicatnl shcai is all iii one 
diicction At eich loealil}’ the meosuicmcnl tleiieiulb for ib aullioi ily on llu' assumption 
tliat lliQ iIistiiiliQil teiui 01 liny ot lien was oiiginally sbniglit 
Eight nulcs foithci iioilh, at Mi \ir D Skmnci's plow, neai Olisna, tlm ciitne fault is 
appaicntly conoenliatoil in a suifdo luuiow lonc, and llie suveral misisiiiisnenl- inoile 
aio 111 ilosv necuid Tlio fence 
south ot lin bain (Rg 22) was 
oftbBt 15 5 fret The boin, be- 
neath which the lault-tioee post, 
lemninecl attached to tlio foun- 
dation on the Muthwpst side, hut 
aas biokcn fiom it on tlie noith- 
woBt side and drugged l(i tert 
A path in the gnden, oiiginolly 
opposite steps luuliiig to Iho 
poieh, was oflscl 15 foot (Plato 
dSo) \ raw ot laspbmjy 
hudics in the puclen was offset 
14 5 feet Tlie mean of tiieae 
four mcasuiomenis n 16 25 loet, 
anil Uusi raiigo is 1 6 Icot 
Tho looil lunning southwest 
fiom Point neyca Station and 
ciOHsing the snllp) at tlie hcnil of 
and plate 47n ) As tlio faiilt-liaoe at this point was lietnecm 50 oiul (Ml fisil wule, anil 
as tlio emhankmont ol the loacl foi that ilihtanre was hiuken into siweiiil |m*ees, it was 
not iMs^hlc to moke eeitoiii lluit tlie dissevncsl leiiiiiants of tlu* loeil hiul oigpiiallv 
been in exact nlincinenl It is iiiobaUe, liowovoi, llwt tlic lonil was aii|noxunutelv 
atioight befoie tlie cmlhqiiakc, aiul lliat the exnciitioiinllv gieal ollsel at tins point is to 
Ik* explained os tlie icsult of a hoi iioiital bhiftnig of the am fui i* iiuili*i inis I'lie eiiilKiiik- 
ment of tlu lOOil lesteil on mnisli) giounil so sofi tlul a ixii him ol tlu* enilinnkiiipiil Mink 
into it, and matoiud ol this chaiachn was in otlu*i locahhes ileiiuinstrahly shiltisl 
A nuinlm of otha measuiemcnta of displui!(*ment wmo inaile, but thcsi*, loi \niious 
leasons, do not *>oom woi thy ot leeoid, allho some oL thi*ra were noted in an eaihei repoi t 
Scvnol wme coimectcil witli Uu* dislocation ol tiails, but in esxny nurh iiMtaneo the had 
made only a small angle with tlie shike of tho fault anil part ol it was bioken up along 
with tho hactmed tuif The endeavoi to find moie favoralile oner's ol intciseetion diew 
attention to the fact that bceauso the dominant tieml of hdls and volleys in the Bitt is 
nnrthwesUsoutheoat, the lines ot eoby tiavcl, minor os well as mom, oic liiigi*ly paiallol to 
the faullrhaoe Othei mcasuiomcnts wcie eonnoeted with tho oltsfil of fences, and, oltho 
definite in themaelTea, have little s’oluo because tliero la leoson to believe they lopichcnt 
only a part of the loral dibplaoement The pait lepaesented by them la in cvoi y ease leu 
than 10 feet It la noterathy in thia oonnoction that moat farm fences whidi weie 
inteiseeted by the faultrlnco eithei teimmatod within a fow voids of it oi changed diieo- 
twn at about that {dace Lika the tads, they weie odjueted to topogiapluc peoulinitieB 
oieated by eaiha faulting along the aaine Imo 
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Hie phenomena of vntieal diaplacement ue in geneijd so in^gulu Bb to inclieale that 
thqr weie deteimined ihiefly by suifaec conditions ^hme tho giound hloped lowaid 

the noithweat the hoiiiontal thiov caused nn 
appaient veiticnl downUiiow to the noithcast 
48a ) \Vheie the giounrl Nlopcd toaaid 
the aoutheart an appaient vcitical thioa to the 
southwest was piodiioed TMuno tho lault- 
tiBca foUoired a noiiow aag inteiiupting Uio 
aide blope of a lalge, the appaient \eilicnl thioa 
was on the Bide towaid Uie iidgo, as indioalod 
in the diagiam, fig 6 CBoe albo phtea lOn and 
dfia) The only unqualified loeoid of smtieal 
dnploeement is on FqDpei Island m Bolinas la- 
goon, whuB the mean ot seven measmemonla 
ahows a downthion of 12 ineties on tho lunth- 
eut aide The quoation whethei the iimUmg 
along the {done of luptuie was accompanied by 
the olevalion oi depiesbion ot laigo aieob will 
be dweuat in anothm place 
ilovemcRt namal to Oia Jhidt^ano — Whom 
the iaiilt-tiBcc la a tiench, unpeifcctly hllodby 
fiagmcnts ot soil and looL, it is elrai iliat tho 
walla of the fault ataad faither apmt than befmo 
the earthquake Wheie the faiilt-tiaco hab tho 
eoholon phase and conaiats of a aj'alom of maeka, 
not aeoompania d by vuiUa elevation of the auifaoe, it is alao evident that the walla 
atand faither apait TKIucb the faultrtiaee ■ a iidge, composed of fragments ol soil, 
with mote m leas inlaistitial void, it may be Bsaumed Uial tto vovls aie at loast oquivap 
lent to the iidga in volume Aa the faidt-tiaee is nmHA up 
almost wholly ^ these thice phaaea, it tdlowa that in the visi- 
ble pait of the fault its walls did not appiooidi aa a loault of 
the faulting but leoeded a htUe 
In thia conneetion mention may be made of the fact 
at the Shaftoi laneh a fault ciesioe wsb momentaiily so wide 
aa to admit a cow, which fell m head fiibt and waa thus 
entombed The elnuie which immediately followed left 
only the tail visible At thn pomt the fault-tiBCP was a 
ticnch 6 m 8 feet wide, and the gpncial 1^ of Uic soil blookb 
within It waa 1 oi 2 feet below that of the adjonent undie- 
tuibed giound 

One Miggeatum m connection with the iceossion ot tho 
fault walla near the auiface of the giound la that tempomiy 
btieases inoulental to the faulting causeil pcunanont oom- 
pieaaion of the adjacent teiianea It is a fact famihai to 
engmeeis that moat superficial founationa, while m then fw n — Duioabiid ind dmn 
natuial, undisturbed condition, have a btruetuie involving l»*iiLiKiS"&iif: 
vokIb, and that they may be eompieat by ovmpowmmg this >na ubh mdiab auki of 
Btruetuie But, if I undeistand t^ mattei, such forniationa 
aie not oompnsaible (except elastically) when their voidB an full of watci, ao 
Kcommodatum far dilatation of the lault^one coidd have been made in this way only ao 
far BB the ground was diy Aa the giound ms full of water in many jdacee — uududing. 
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fui cMimiilr, tliL locnlily tit Iho tow inrnlnit, tlio Paiiriniill ildtn, ninl Ppptmi rsland — 
the lugi^htioii 111 lalrial coiii|jirMiioii wins of littlo a\ail 
Aiiutlier sii|gv.>s(iiin is Uul ihr suilaio plu'iionu'iM lui cssonlinlly irpii'stntBlive ot 
whul occuiinl al giralci dqitlis — ihaL is, ihal in ikiilli, as well iih buiN>ihc'inlly, Uic 
taulliiig k‘lL llie laull nails taillm n|ml lliaii (lu'y wt*!!! hefoic Flssuio vniis ^low 
thal vuiils liave nltfii ipsullitl linni siiluniaiu'aii laultiiig Uiili'sis Iho suifaic nlnng 
nliicli llio inmniieiit oiouiiiil is malhtiiinlirnlly piano — oi cnnlninw to snmo npiall}' 
tliRicull gooiiioliie ciinililinn — Uio iwn lault walk sliniilil luil aLcinaloly hi tcigctlioi 
afloi llio niovoiuonl, liiil sliuulil Irad to inaiiilain Limlact lliin only a pait ol tlioii orLoiit 
It thill a pail ot lluii exlciil tlioy aio so^iaialixl, llio walls aio on Llii> avoiagu lAillin 
apail (him Ix'lnio 

Thoio wiiiilil iu>oossaiily lx* some ailjusliiionl lliiii cluuigis wilhin llio look nias>«s on 
Iho two bulos ol tbo laiill Coinpiossivo sLiaiiis woulil In* loodllv iiunonaocl anil inliinsl, 
anil llioio wmilil lio suIxnilinaLo niovciuonls among Iho niiiini enitli liloeks of the gioal 
sluHii lono wliose ^uifaco loaluivs Bfiiirai in Iho Ditl Wo liniT oiitlonco of such ailjuhl- 
inonls, ui fact, in Inanchos ol Iho faull-tiaoo aiul in a system of horlioek iiackii picsonllv 
to bo ik'ViilHil, as well as iii Ilia sul>ulonoo of llic boUoms nt Migs in llio luiniciliato 
viciiiily of the fault Inlcipiolmg otiun sag plienomona in llu> liglit ot llu‘ bug sag of 
Iho Papciiuill Clock cblLa, Uio laull of 100(1 apiMSiis to have poiniilloil a voiy roiisuloialilo 
volumo of inatoiial to sink into its Jissinc 

Uio fpnnal lonrloiiqr of tins ilisauwon falls in lino with a goncsaliinlioii at lo Ilu‘ Rifl, 
which 111 tho Uiiliiias-Tomales Kgioii appeals lo slinw ilislinollv iiuiie loeal subsiiloniii* 
than local oknation 

Jtathfi JimlHtaeet — Boeau*4* Uio fuliiio is to In juilgisl by tho ]iasi, Uu.no is much 
intoicst in Llu> qurstion ol Iho fimiiionov aiul nsicney ol fault inovomonb nbiig tin Rift 
incviuus to lINMi In my lain atuclios of tho Rift Iwll , 1 luivo hail in miiul tho ixmlnlily 
of tlisccivning laullrtinoos siniibi to tlial ol 100(1 but Ions fiiNh in apiioainnoo In tho 
httlo lilulls at tho Pflgos of sags, anil in Uio poiuk ami mnidios, ihora is aliuiulanl ovuloneo 
of oaily faulting, but it la esMiilially grologio anil ibics not iiooossmily iiortain In neeiii- 
loiuos of llio |Mst roiituiy or two Tlio rault-tiaoo, howovoi, »• a tolatnoly iimishalilo 
and tiansunit idusuimonon, and its i»osprvation might have eomi»ialivi>lv ibhnilo 
inoaiiiiig 

At (wo loralitios I Uioughl I diseovoiecl okl "tiaoos" of tho lulgo tyiio In oaoh case 
tho foaluics nooin ona hilliJqio wlioio tho tiaeo inmlo in 100(1 aiipoais in sovoial divisions 
Ol biMuilios, and wlial I look lo In okl (laocs aio diHliiiguislioil oliiofly I 7 tho absonoo of 
eiacka Tlio loialilios aio okiso logoihoi, alniit 0 'i inib suntli ol llio Hhalln lanoh, anil 
may lio ulonliHorl by moans of pl^ 48n llio loatinos urour on the sbpo at tho loft, 
Init aio loo iiuk'flnilo lo lx* lorogiiijorl in tho vioa If Ihcso okl bares luivo Inon pioporiy 
ubnlifiod, they aio of voiy imidoialo antiquity I slioukl supinso that tho iiil^ A 
tho looonl traop woukl ]a|ao to kuoh a condition in foui on hvo joais and that they might 
peiBisl, umlci pabtuio eomlitions, foi two 01 Ihico tloeadus Hie hiatoiy of the iccont 
tiaeo dums that a single plowing moana ollBOoinont, but the gancial appoaranoc of the 
field in which tho old baocs oerm indwatcB thal it was novoi pkiwod 
(hadls — In pudiniinaiy icpoitn I have claasified Iho eaithquakc ciaoks aa pii- 
maiy and aceoadary, tho piimaiy bou^ ocrasioiied by strums whi^ existed Infoio the 
oBithquake, and tin aocondaiy bnng caueod by tho oaithquako With tho mulbpliea- 
bon A ofaocivationa this elassifioation has bocc^ ineioasiiigjiy difficult, and I now find 
It moic oonvonlonl to group tho oiacks as aupn ficiel and iloop, a bupoi ficiel and bodrodk 
Many of the superficial eimcln eio in alluvium In tho field osemBums of Apiil and 
May, 1900, they wnc ecen m ell elluviel foiinatione within the Ritt belt and for aomo 
diBlaiiee on each ude. Hn groetci numbci appealed to be nmidy peituigs without 
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veiUenl oi horuontal tbiow In geneid the)' veie not puallel with one onoUici not 
wme they otheiwiee q,'eteniiitiLe]l> uiinBed, eroept that eome of them wcie apt to 
oocui along the boundai) between alluvium and a 6ima foimation They neic lom- 
bling ratbtt than stioi^t and wme otten luanehed They langid in nullh tiom a 
fiaction ot an inch to aeieial mehca They wne seen fiom the liain in tho bottom- 
land ot Fapeimill Cieek within a mile ot ]foiat Scyca Station They ucio olao bcon 
in the delta of Papeimill Cioek, in the bnttom-land of Olenia Cieek noai Olomn, and 
in the ilclta of Pine Gulch Cheek. Ther weie acen in the boUom-lanflb and deltas ot a 
numboi of emoll oiccka ontonug Tomolca Bar bom the wnt between Inianeae and the 
head of the bay Othoi loealitiek weie tidal mai^hn at tho head of Dolmas loigoiin 
(pliite 49nt, at the head ot Tomoles Boy. and m small e^tuoiies ncoi Invpinim Tliev 
wcio aeen in the moidi of Beoi Yolley Check near uheie the slicam joina Pniicimill 
Cieek, and a load embankment uo^iiig that maibh was olahoiatcly eiaekcil and taulti'd 
thiu much ot ita extent 

It H iiotewoithy that tho nei(^iboimg lond iiouang a mai^hy poition of the Pappi- 
mill delta woa much less eiacked, and the diltuunoo la piobablr to bo asciibed to the 
dilleienee in height and aUength ol the two embankments The thinnei one sufteiod 
the man 

The localities eniimeiated oie mcielv tlioso which came uiulei obsoixalion Willuii 
the lonc ot high intensity no mai^hee md no bottom lands wme loen which del not 
exhibit emcka, and I icgaul then clocking as a gmieial phenomenon Tho claboiale 
eioeking of a inodway ociom one of tiia matahes socma speeiallv signifiemii. In tho 
adjaeent aoft mnish cloae attention waa nocestaiy to dneovm oiobka To a loigo extent 
th^ weie concealed Iqr the segatation, and it la piobabla alao that many which weic 
opened dming the eorthqueka agitahon immeibat^ doaed ogam and woio piaetioolly 
obhtaated by the welding of the mud But tho road mnhMifcmimt , lutin g fm horn 
vegetation compohed of oompoiativcly iigid and biittle wintminl , lotoin^ all the 
aoeka made dming the offtatum, and thus amved to leoaid the thmo shattciing of an 
unconoolvloted toimation wfaon Ejected to abong vibiabon (Plate 50 ) 

Anotha den of aupmfleial aaiJa affected hiDaides, penebating only tho coating of 
looeo matciial — dcoomposod locJc and talus The conspicuous individuals of this l)|W 
aic Ukm tliat follow oontoms Along these thme wob often a notoblo wultli of clock, 
acoampaniod by a oottling on tho down-kiU side, and many clocks of this type an ^ pll 
viuble They aie in cltoot the hooda of incipient inniMiH— nmi might with ocpial 
piupiiety be desmibed iinilui anotlim caption They aie numcioiis thiuout tlio ^ft 
bolt anil fonly abundant on stoep hillsidcc foi mmo than a mile to the wcsl Ibist of 
the Rift thgy oie inoonspuuoin and believed to be laic Some of tho bust csamploa 
010 on tho noitheaatmn elope of Ubunt IVhittenbmg, about a mde tiom the faull-tiocc, 
the locality being favnahle fbi obwsotinn becaun of the alMnce ot toiest 

Snpeificial aoeks of a thud type eio ronnected with sulo-bill loads (See plate 61 1 
In fauch loads theie is usually a notch cut in the hiUside and the oxcasatnl inatnial ib 
thiown outwBiil BO Ob to moke an ambaaknmit The loadhed thub consists in inuI of 
tho natuial foimation end in poit of on aitificiol and idativdy loobo ombonkment In 
the lonae matmial, and fiequcntly along the line acpaiating it fiom tho fiimei giounil, 
cioeka wne extensively developed, often aocompanied by eii^nt setUing of the oiiloi 
bonk Thmi magnitude depend in pait on the dheiaotn of the mateiiol, but in laige 
put aim on the mtensity of the earthquake Whme t^ srare of wibIi magniliule as 
to iiqme the loadsr^ th^ weie aonn oblitaiated fay road rapanua, And clsewheie they 
tended to diboppeu in consequence ot the tioflie, but while they lasted they conatituted 
on exoellent gap ot intensity, and much um sna mode of them in diabicts wheie Uiero 
weie few bnildingi. 
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Bediock sniskB oeoimd at mii^ pomti mfbin the usual]} appoaiiug os honidioB 
fram the faults Tliqy srera eeeit otao at a numba of pointa wcat ot the Bift) ibeir ditr 
tiibubon Rooliing to the oeeaa ui the vicinity of Point Bayei, ten milei bom tbo foult- 
tmee At Ibc moie umoto pointe thoy wne quite email, of^ faarel} discernible, end 
no ayetcm of aiiangcment wee diBoovered ThqreiepGculiailypiomment along the enm- 
mit of the iidgp eonetituting the aouthweetem inn of the mam Bdlinaa-Tomala bough 
This summit was vwted on four lines of rood, end at each loeolity conqnouous om^ 
wac found On Uio load from LnemeaB to ^int Sqyca Post Oihee, about a inde m a 
dnoet line born Tomalns Bey, a enok was tneed for mme than 800 feet Its geneiel 
trend n oast and wnt, but ita couim: is not stiaiglit and it has a branoh diverging at 45” 
Along this orock theic n a hoiiaantal thiow of tiom 2 to 0 inehoa, the south side havmg 
mov^ wcstwBid with icfaienee to the noiUi aide 

On the nevt load to Uie aoulhwaid a gioup of modm was boon at a point a niilo bom 
the shoio of Tomeloa Bay These oiaeln oomn on a eicst tionrling lunthweal and south- 
OBbt, and theu bend mohea a small on^ with that of the cieat Tlie aiiangemant of 
the oiaoka suggpsta hmiaontol aheer, but no defimte observation was made on this pomt 
Thqy extond for aoveial hundred feet at least, but smo not bored out 

On Mount Whittenboig thno are two bedioek eiooka One of these eroBBCB the north- 
eastorn spur of the peak neai its junetion snth tho main meat Its tiund is appion- 
mately northwast and aoutheobt and at ono point it margins a faullrsag As it assumes 
m ono plooo the ndgo phaso of the fault-mop, I infer that it has hoiiaontal dia|daoement 
On tho oppouto aula of the mam nest is a moek which waa booed foi about 1,000 feet 
Its gnneial eouiao is narthweat-aoutheoat, but it la not abai^it end exhibits a vertical 
tbiow of 1 or 2 foot to tho southwest At oiw pomt it toudira a faulteog Between 
thoso two long ermte a group of abort eiaeks ooeuiied, snth aimilor tnnd, on a knob 
eonalitubng a portion of tho mom divide 

A^t 0 miles faithm south, at the heed of Fme Guleh (kaok, another load oromes tho 
longp, end m follasnng this a groiqi of mrnola was eson A ahoit distonoo sraat of tho 
divulo, end shout a mdo m a diieot luio bom tho faidl-booe, is a fault-aag bending 
imrUiwontreouthoBat On eaeh aula of it a ciaek wan oren, the eoatein naek faomg the 
wulor end abowmg a small throw to tho aouthsnad This crock sraa taaoed for about 
0 75 mdo end found to curvo thru on on of nearly 00” from aoutheoat to aoiiUisnst 
AtitaaoutlisrEstcnd,aratlaaatthoaouthsraataialimitof lieeing, it la on a ridge, and it 
tlioro eipanda into, or olao ■ iqilaeod by, agioup of maela divmgiiig fon-wme On each 
momberof tho group faultiiig took plooe, tho downthrow bang toweid tho nathweat 
oieapt in tho eoas ^ tiro apparent^ ahat eracka with dosvnthrow to the aoutheaat 
On foul of thoae croiAa the throw sraa greotor than 1 foot, and at one pJoce it sraa 
about 5 foot Enoh crack sraa aaaoouitad snth a proexiatont bluff or aoorp, indioabng 
that oorlicr movementa have ti e oun ed at the aomo plooe The held in srfaioh tho pnn* 
upel phenomena oceur is eidbvotad snth the cxeeption of the ateepa scarps, sdioae 
fooFS retam a fauaby possth CSaa plates 62a and 5^ ) 

A beet lying bet sTW this locality and the coast, and extending several nulea m eeidi 
directum, exhibita a peculiar topogimphy intmediato m type betsraen that of the BiA 
and that oommoidyaaBoeiatad snth londalidea Near the coast ore a number of boMna 
snth poods or lakes of much kigar us thu those along the Bift, and m oraodabon 
snth are seen a of aagi similar to tha fault sags of the Bift, On oeverol 

hnes sshudi ssers tbouiht bum the jAyauigiephy to rapreaent portanga between dis- 
located Uodbs, — eroeliB siere aoen, and on one of theae near the eoeat there 
sraa a vwtieal diaplaoeinaiit of 8 feet, the dosmthrosr bang to the eoulhwest. 

AH thru the BiA there is aismiert™ of flarthfpialm oradb snth fonlt-aagp, probably 
half of the sags sue boidarad by sneh oraidia on one sule or the otiier, tha creek osuhlty 
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following the hue of lapaietion between the aide Hb^ and bottom slope In aonio 
iiiKtAnwni theie wee a ciock. on each aide of the an^ but mate tiequently on one buIp only 
lYheie tbe aag oontoined a pond the (»aoL wat iiaually pteecnt With little oi no excep- 
tion these maein eidubit downlhiow on the ule tininid the eng (j3ep plato G2d ) At 
least two explanation^ of these cineln aie powhie is the bottom of the sag usually 
showb no outnop ot look and aiqieaib to ronsnt idiolly of soil washt clown fiom the 
Bides, it iB pnsiblc that the enitlu|iiBke causod a settling of the alluvium towaid the 
middle of tlw ^ and that the maiginal ciaLk k due to this settling On the othei hand, 
it ■ possible that a bediock werlgp undoil}ing the sag was pnmitted to settle duimg 
the eoithquake and that sueh settling caused the maigmol einek In tho fiiat eam tho 
oiBcks would belong to tho supeifieial elaiA, in the seo^, to the bediock olam While 
the data at hand aie not deoisis'e, I am ot opinion (as alieady stated) that tho oiaek 
icsulted fiom some sent ot leadjustmcnt of the amall eaith bloeka when uppei uiilneob 
deleimine tho Bift topogiaphy 

5|vwipB — The genn^ testimony of lesidonis is that the flow of spiing« was modiluid 
all thiu the peninai^ west of the Rift As it wm piaetieally impocBiUe to got quontilor 
tive data, 1 madn few lacmds of qieeihe instanees, but eseiv faim ownoi oi foim tenant 
of that legion with whom I talked tedd mo of some qmng whom flow had boon ineioased, 
tliminwhad, oi fltopt at the time of the caithquaLe, the change bemg mthm tompoiaiy 
<n pcimonent Sevmal lakes ot the gioup neai the coast (known os Seven IaIcos) o\po- 
iienoed ohongas, the gieatm numbei having then levels lowsied A pond Liuran oa Mud 
laike, cm the divide at the head d Fu&e (Itileh Oeek and about a mile fiom the fauU- 
traoe, suddenly and peimanently lost its watei at the tune of the eaalhquake At Iho 
aame time a smell spnng on the eait side of the iidge and about 0 75 mile in a diioet hiia 
horn the pond, was suddenly enlaiged, a tmient of water gudung fiom it fm soveml 
horns and then giadually diminishing It la buggcbted with muidi plausibility by nm- 
danfes that these two phenomena weie eonnooted, the osithciuake opening a sublnianoan 
couiee tiiitt which the watei of the pond was eonvqyod to tho hdhido qning I hoaid 
of no cdiongeB in tynngs eant of the faulfr4iaoe, altho a number of inquiruH wme made 

IfitmpnUUim qf hedroA aadit end spiuipi — Hie dionges m spimgs aao of comae the 
leeulta of ohanges in the eondibcms of undeiground eneulation, and in a gonciol way 
may be aaoiib^ to the influence ot newly^oimad aacks The npiing phonomcna and 
the viaiblc crachB may be gioupod togcthei as indioations of biiiho^ fiaotuimg, and 
then distnbutum indicates the regionk m which the loeky foundation of tho lancl was 
mcne or less ahattaed That icgion inehidos the Bift and extends fiom it In tho oooan 
The phenomena diminish bomewhat with distanee fiom tho Bift, but the fiaotuimg 
appeals to have been impoitant and geneiBl tbiu a belt 4 m 6 milm bioad 

Lanishda — The eaithquaVc stoitod a numbm of lnHwliHnw A fbw of theso wore 
on the line ot the tault, ospemally aheie its bone inteiaeeted a cdiil faomg Bcdinas Ingoon 
Olheis were bom cdifb of eaith or weak lodc bmdamg the neaan, one of tho boyb, or a 
oioek None wme •«en of unusual type or of gieat impcntanoc, eacept bom tho obabuo- 
tiona to loads whioh they oceainonBri South of Willow (^p a load ovcilookmg tho 
sea hod been out in the face of pievunis landslides, and the renewed movement put it 
out of cornmnwon In the same mannn loadwa'Vb were obabueted at the enbaneo 
to Bolinas legocm, at two points near the head of the lagoon on the west aule, and on 
the ooast of Tomalea Boy M Inveinoe 

There were many lanMides of the chy type on hillodea, massea of earth and nbk 
breaking away on steep alopes and tumUing to the bottom The largest seen were on 
the hig^ iidge west of Tom^ Boy, m the virimty of Sunshine HmibIi Closely lelated 
to there were lonall folia of eaith and loek bom tlw low difik neated m the oanatruotum 
of Bide-hill roads (Plate 58d ) Tfaty ooeuned at a few pkeca within the Rift and 
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cast ot It, but niMtly in llic distiiet lo tin* west, nhiio all of the couiiliy luoiU weip moio 
01 IfSf nbstiuctcd 

On the nest snlc of the inoin iuIkp west of the luwl ot Toinaloi Doj thcio oecuiiocl 
two wet sillies In one taso a liillsulc bog wns ioosi>iietl liuni the oloijc on which it icsted 
and dcscemkil as a flow of niiiil lo a conj on botloiii IIN) ui 200 feel below Li Iho othci 
ease the GMlh Ixncalh a nel iiu'iulow in a lallui blcii) oanyuii (loweil ilown tlic canyon 
toi about US mile, uieiiMweniig liees on its way oiul Iraving a di^it 16 oi 20 foci 
deep in places Hus was llu> hugest inihendual slulo obscisud 
In oil the eases nu'iilioueel the* eoiulilions neii‘ sudi llial hllll(^ would have iokon 
ploco at some tune luul tlie emlluiiuke not oceuiied But this sbilemi>nt moy not 
piopeily apply lo Ihc eases about lo he menUoned 
On the* sLei>|) soulhnn face of Uoemt Tamalpois n numbei of lueks wno loosened and 
ledled ebwn Uu‘ slu|x', hoiiiu of them lieing laige onougli lo eul swalhs tluu tho thidkot 
wliioh wenc visible ten numlha aflnwaiel tiiniiloi owaths weie seen undci a nog m tho 
sieinity of Willow Gamp In Uie botlom-londs ol eieeks it luqipened at many placea 
that a blue of Uio alluvium wna wipaialed a eioek poiollol to Ibo bonk and did into 
01 towBid the Hiicoffl In oomc cam olluvnun lying with a gimllo idope odjooant lo a 
inaidi oiul towaid die mamh, opening a eiack along il6 uppev edge 
Ncnlum lias aheady boon made of nummoua hilUulo eioeks whudi niaiked incipient 
Icnddultis In such cohn the downwnid motion aiipoionlly boggn duiing tho earlh- 
quoko agitation, but the niomenluni ocquiied was not suiliomnt lo eonlinuo the motion 
dtei iho eulliquiilie slopl In a vesy laige nuiiibci of tiuse loeoliLies motion was 
lesumod and londididee oecmied duimg a poiiod of eveesuw loinfoll in tlio epiiiig of 
1607 (Platn 64a and 6 Sa ) So for as my obseivalion goes, oil of tho londslulca liaving 
this hisloiy wmc wet, the malnial usually flowing freely down tho slope oa a thin mud 
Tlu piobablc oyplonatuin is that tlui oiaeloi mode in Apnl, lOOU, senved to admit die 
watn flowing ovci llic huifoce dming tho lains ol 1007, so that the molorial which won 
too diy lo flow in 1900 ocquiied die proper lonsislon^y and continueel iln ooiiisc die fol- 
lowing yeoi The numbci ol londshdn vdueh dm eaithquakD inducnl iii thu iniliioot way 
IS poonhly os laigp os the numhn which woo an immcehate oaneequenee ol dio diook 
The phenomena of lamUideH hung to attisition oentain oondilions d flow which oObet - 
a voiioly of caithquoLo fealuies Oonsolidatod foimalions liold Hteep ohipcs by viituo J 
of eohosion Inoolunont foimatiom momtain tho "oleqie of Toposo” — 80^ to 86” — 
by viituo ol the icoatonce to iJiding, m the atatio bicbon, of thou putidcB Omtain 
fmmatioiiii, mcluding lonie cloys and rloy mittuios, boooim wdiorent hy drying and 
incedieicnt by wvtbng Licohaenl foimationa, oa a lulo, have a ksn eoeffioumt of 
fiietion when wet than when ehy Fn IhesoieBMiia the odebtion of wain is the ordinoiy 
immodute eouae of a londalide, it oveueomca cohceion, in otac it loduoca the fnclumol 
lenalance, and ahpping cn flowing la the lesult Dmuig a abang enithepiako, ■gitetam* 
oveioomea the eehasion of foobl]Mi(dioont foimations and suspendo t^ opuation of 
static fiiclion between the porbehs of inciflierent formalioM, Ihun ofibeting die matonala 
oomewhat oa water afl'oets them. In the eoao of lomUielaa, it may enable on mooheient 
iliy fomiation to flow 00 if wet, anditmaytcmpinanlygivDtoanineohaentfonDatian, 
wet or dry, a condibon of quooHbquidity ' 

Rtdgmg and tkrfhng ^ Zondi — The genmol width of Tomalei Boy near ite head 
la about a mile, tho it la eonotaieted at one point hy a promontoiy juttmg out bom the 
eoot dune (Fig 24 ) Rgiennill Creek, entenng at ile hood, hu built a delta wluch 
sliqiea eo gpnUy tow^ the deeper wots that the tideo range over it for a of 

obwt 8 n^ The upper half dt the dope le eoveied by vegetation of vanoue kinde 
and the lower half ii of hare mud In the legion of vegetation the end hoe aond on well 
aamud,aadthaliadofthaatieamiaofaond ondgravd Aa the ddtadepomt ban been 
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built up in oonnoction with a ahilUiig ot the bticBin ohonncl, oi Lhanni'h, it u> piobalilv 
oompo^ of an iiicgular alteination of mud, ^lul, and giAwI The laull-liBLc, as 
■heady deHonbod, pamw thiu the midbt of the Ude lands, tnlluwiiig the a\is iit tho 
di'piMion whioh eontains the bay Continuous with the mud ot the lnwpi slope ot tlie 
riwltm. ■ B mod dioel following the wohtein dune ol the Imy past In\cinoss l^is shoal 
end othn puin of the tide londi weie lem soon atln the eailhqiiakc tiom the load 
whidi foUowa the weet ahoie of the boy to Invmnon, and a tew photogiaplis weie moik 
Other photognpha waie made at saiioub datcb otteiwoiils, and the tule lands wcic 
expbi^ on foot on Apid 18, 1007 

A laagjB pmtion of the delta wn thioan by the euthquaLe into gontlc undulations, 
tho difonnee m heig|it between the nwdls and hollows k‘ing usually leva limn a foot 
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The ehieC evidence of this ■ found in the diekibution ot poob at low tule, and whaie 
vegetation IS present the evidence born pooh la aup^lemnit^ 1^ that bom tho wnnrfititwi 
of the plants The undidoiiona weie not dongate and nae not found to have a sjs- 
tematu: relation to the fault 

When the tidal mud woe fint seen after the eocthquaha, it was obseived to bo coveied 
with ndgea and traughb CPfoteSlB) Thiecomigahon woe gieduelly smoothed out by 
the aetunof the wavea (platee6GBand56A),so that at theespuatuinof a }oai itsoxpioa- 
■uin me loigely lost, Uio afowof the loigerndgeseould still bo taoced, and muehof tho 
phun retomed a pattern imprest on it by & ndging It is piobaUe that the entiie boot 
of tidal mud sna thimoffeoted, sltho the ndgesweioiiot seen on the oica lying nesiest to 
the east dune That sna did not oome under obeeivaition untd oftsi the spiing floods 
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of 1907, and il woo tlirni o\aibpicad b}' afiobh dopaut biought by FApoimiU Gkoek The 
iidgn voiiod aomewhot in height, tho ampbludc fiom eieot to tiou^ longmg bom 1 to 
3 feet and poaibly moio Tlicii gencial bond wob poiolM to Lhe faulL-tioca, bul tlmo 
weie notoblo e\coplioiis, and ova unull taaols Uio diuilion wna c\cn at light api^ca in it 
In aomo cawa, wlicio Iho minoi iidgn vniio poiidlrl, tliaio wcio Luga lulgc^ lin\asii|g 
tlian obliquely Fig 25 lepioduoca a akcLeh nup of llio locat 
ily showing tlio giualost eomploxilv Bo loi oa tho bioail iindu- 
laliona ot tla lula liuida wno suon in ooiquncliou with Iho 
iidgiiig, the gicala lulgcs wao on tho awulh and nut in tho 
hollowB 

WidiouL going dcoidy mlo Iho question ot lula pi elation, it 
would soun that in the pioduction of Una lulging tho tidal mud 
must have bohaicd iuiaquaisirliquid,bangthiown uito wex'qb 
tho agitation to whioli it was aubjeetod. WHum Iho agitation 
oooacd It boeaino onoe moio a quou^olid, and inoamxed Liu: foini 
it liad at iho moment of ehango 

Thao waa also a hmuontol ahiltiiig of murl ovu a ooiibuleiable oioa Rniduits 
familial with depths of WAta in tho viaiiiit}’ ol Ihvmnou stalod tlmt the oaithqualm 
cauBod a deoided ahoaliiig along the coast, bul that tlio lolation of wata lovols to (iiin 
giounil waa undiaiigpd It waa alao atat^ that a cbannol whioh liad oxiatod pniallol 
to the weat ahoio ol the boy, and to wbioh pins liod boon lun, was obhUnalod by tho 
coithquaio Tha ahoolmg mi|^t have boon eauaod uthm by an uplilt of tho bottom 
Ol fay a ahiflmg of Iho mid of whudi n eompowd towaid Um diuio Tlinl Uio sooonil 
of Ihoae nplanatioiia la ooiicot booma to bo bhown by the following Caota 
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At voiioua places along the dioio, fiom Invnnoaa to a point 1.5 iiula aouthwaid, the 
tidal mud aremed to be aowdod ogaimt the fiimn giound at Uio shoie, being pudiod up 
in a iidge, oa diown in the occmupaiiyiiig photogiapli (Plato 55b) Tto pian at 
Invancaa, li^t wooden atiuctuioa, icsting on pika and e\lending out wvnal bundled 
foot fiom the dune, wae talnoopod (Figs 20 and 27) Inthecoaoof Bfoilindirapiei 
the tdewopmg waa dumn I 7 tha mdination given to piln at the londwaid and boywaid 
enda, horn which it oppoan that the giound in which tha piles were set waa aowdod 
togathor, ao that tha foundation of the put wea ahmtaiied, while the aupeiatruotuie 
TCMteddioiteniiig ?lie naietenea wae tompaaiy oidy, for before the egitetlon ooaaed 
the pm waa bolm in two, end the mdinBUon of tho pdas n auppoaad to have boon 
given dunng the ceil} ati^ of the tiemor fVMiiiiiilimt ^th movoment of the 
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giouiul bniud the ahoie, theie ytm e movement puellel to the ehme which had the 
efteet of ottbettiiig the outei end of the piei about 25 ket tovaid the not thwe>t f Plate 
67 a ) The leeultant of the two movements, oi the actual diicetion of shifting of the 
mud, woe westweid, m a little to the noith of west, and the niavimum slutting in that 
diieotion was not 1» than 30 feel Bathm moit than halt the pioi, the pail neaiei 
the dune, icmamed stiaighl and euAeipd chieflv fiom the danting ot its suppoiUng piles 
This put btand'^ on the buhmeiged delta of a bnull aeeL, and its foundation appeue 
not to has'e ehifteil The outei put eutteied mobt violeiice neu the junction ol the 
ahifting miul with the faimei giound, being thoie eo completely wieoked that ik plat- 
foim tell The photogiaph and map lepieunt it attei lepui^ had been made 

In the cnee ot Bulay’s piei, which le beyond the delta, the moat impoitant telescopug, 
as shown by the danting of piles (fig 27). was oloae to the shoie, and neuly the wholB 
btrueluie was liuttipoit^ 1^ the shittug mud It aliA ^ggeil mme than a foot just 
beyond the muldlc, and the attitudes oi the aaeoeialeU piles aqggeeb that the aeg coi- 
responds to a hollow made in the siutaae of the mud The piai WBb ao badly biohen aa 
to lequiie extcnaive lepuis, and m makuig these lapaua Hi Buley used the old matoiial 
tor fiMing, but found that he had enouf^ lumbai lemaiung toi 12 feat ot fiooiiog, eo 
that he luteiied a shoitening of 12 feet ^le whole piei was shifted to the lunthwebt, 
being given a cuivud toim (jdatee 57b and 58), and the maximum amount of shiflr 
ing in that diieoUon waa at least 25 teet, altho the eucumbtancee did not admit of 
- accurate meaeuiement Gombuung the movement towaid the ahoie with the ofiset 
puallel to the ahoie, it la probable that the diiection and the maMmum amount of 
shifting weie about the eamo aa in the oeaa of the Maitinalli pm 
- It IB a notable featuie of this displacament that the distuibed matuial moved up the 
iJope instead of down, eo that the tieiibfei waa not onjy mdapendent of giavily but 
opposed to it The idienomenan,theiefoia,dQeb not Call in th^aameoatcgoiy with land- 
ah^, and if pic^rly inteipieted it may thiow li^t on the mkhTimim- of the wbi rtignblw* 
. pulsea 

The uea thi ii which the shiftiqg of the mud took place is indeteiminate It alleeted 
a shoal puaM to the west ihme of the bay and moie than a mile long At the pma 
the width of the affected legum waa at leaat 400 feet and may have bmn much mme 
'Dia lepoited dosmg of the channel auggebta 700 oi 800 feet sb a minunum oatunate, but 
the outei mugin of the affected uea waa probably beneath the watei of the bey and 
outaide the range of obaeivation The fiima put of the Papeimill delta appeuod not 
to be included m the movement All of the uea known to be aSeoted hea southwest 
of the fault-tiace, whieh in that nei^bnhood la about 3,000 feet from the bhoio 
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Inbaductory — Di C Hut Mleiiiam wee tdd by an Indian hving near Maibhall, on tho 
northeast dime of Tomales Bay, that Bmce the euthquahe the elam bdt on that dime 
had been leas aocasaibla 'nie tides also oaina than formoly, the tides 

sufTounding hia cabin, wfameaa fonneily thqf did not leadi it Mr C J PBaae, of 
Olema, also stated that the clam induatiy on the northeast sihme of Tomalea Bay had 
been much injuied by change due to the euthquake Thiu President D S Jordan I 
was put m eommunieation snth Dr B 8 Bouthworth, of Boluea, who repmted vanoua 
phanomena indioating a lowenng of the land on the east —H* of the fault, Md a lifting 
on the west aide On Beptember 27 and October 15, 1006, hbing u BwIhim mJ its 
vieinity, I made a pidiminaiy examination of aome of the featuiea daaoiibed by Dr 
Bouthwmth Thqy were of auch a ohuacter that it H— nmhlb to enlist the aid 

of Boologieta end botemeta, and to this end a eonfennee sms soon aftersrazd ealled m 
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Dakdqy, uul oiuuipmonts wue loiulc toi held oxiuninatioua natuialistb On OlIo- 
bci 20 nofesboi WiUum E HiUci mul &h E L MicJiodl went to Bodefla Boyt vhue 
they spent sovcinl c1a)ii, and al the bsme lime Piur<k Chan A KuFoid, 11 B Tmiey, 
and R S Hblwny vbit^ vaiunn pomia on the 4ioiCb ot TomnlcB Boi and Tomaln 
Peninsula On Novrmbci 21 and 25nolcwni Kofoid OLComiiaiiiod nio to Bdinaa foi 
Uie puiiMMC ot Batliuiiiig biu.h ciidimco as inighl Lc alfoidcd by ninimr in\L‘ilrljialcs 
On Ifaich 8-0, 10U7, FioIcbmii Holmy and I viaiUkl Bolinaa, ami on ApiiL 0-10 1 was 
oceompanicd ^ Flofeam Willis L Jcpwii in llic same leoaliLy On Apiil 18 1 iiuidc an 
osJuninaUon of the Fopcimill Ciook dclU at tho head ot Tumalib Boy, and on Apiil 22 
visited tlio aand-apit wpaialing Bohnas Ingoon tiom the ocoan Tlio lObulta of tlioao 
vBiious eveuibions oie bummaiuod bolowj and ii^ila by Piotuunib Rillca, Kofoid, 
llolway, and Jepaon aio appended 

About BoZuioo Lagomu — In pieacnliiig the esideneo as to land-inos’ompnta in tlm 
vicmity of logoon, fiial place will bo gisen to testimony ol lubulcnts, and Uiis 

again will be claeufiod iiLOuiiliiig to lobolily, beginning willi the fealuiea west of tlie 
taullrtmee 

Di BoulhwoiUi has Iised in Bolinaa mveial yaom, ami hia aobvitiae dmmg that peiioil 
liavo led him mlo almost eonlinuous olaoivatian of the onast and Ihe tide Hioio m a 
wlAm patoh on tho ocean tiont between Bohnaa 
Olid Dusbuiy leef (boo fig 28 and plate SOn), 
to which ho hoa frequently leanled at suitable 
atogps of the tide It has been hia custom 
T^uloily to eonault tho tide tables to oaoeilain 
wliethei the wotsi stags would espose the 
pntflh ne lepats that bdbia the ooiUiqiudio 
thm were oi^naiily about foui low tides in 
the month, oosmiing by doyh^t, duiing which 
wlomii might bo obUun^, ond that sinoo tho 
aMiiiqublBB twenty 01 mmo tbys aio avoilablB 
lie mfon that tlic land was lifted at least a 
fool, posubly moie, ol the lime of the ooilbr 
quote Ha Btalea also that about 5 milee to 
the norUiwcal Uioio is a tioct, o\posod only al 
low tide, wheie abolonoB oio abundant, and 
t-iittt puyiA bvmg ncoi than have found Uunn much mmo acecbsililo amoe tho cailh- 
qoaliB then befae In BnliiMw legoon a "lumnnl between Poppa Idond and tlio 
iTiinittiirf n not now navigablo at eatoin tide atagoa wfaioih formcily made It entaely 
noyigafale 

Di fwi owna and moatm cd a veascl plying bolweon BobnaB and San PteiuHseo, 
atota that fonnaly it area his ouatom to turn hia vcaael in the channel betweon POppa 
Island and tho west end of the aand^nt, but that of Un the caithqualm ho found the place 
too diool, ao that, after a numba of tnala m whidi hw veead was giounded, he has 
adopted the piaotiaa of entenng the lagoon atnn fiist, to avoul the tmn 

The fdUowmg obasrvotionBpatBm to loeabtieB eeat ^ the fault A load which skiits 
the nmfcTMMMA dune of the logm is not altogctho on tho mainland, but m {dooea foUosn 
the otnnd between and low water, and it it u used at high srata the hoiaea moat 
fold Dr Southworth atotea wtiwi the euthquote fheae forda havo become more 
iiiffiiHiit, eo to poBB *hww« aahdy or eomfmtably they must be leodiod when the 

tide, OS by the taUea, la lower than was tbimedy neessHiy Mi B C Mioine, 

however, wbobves on the MbinUnii east of MwiTiinna.ii idond, and who ordmaiily eroBBoa 
the to Hwlw*— eveiy day, atotea that he boa "wfawaH no chonga m the iwlotion of 
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watia to i»m«l along hia natei-fiont Di Soiithnoilh lua fouiul the navigaiion impimccl 
at vaiiuub idaoh in the aaatein put ot tlu. Ligoon, the walei being deepei than foimeilv 
foi the aame noimal stale of the tule, and thia nli^ratioii is oonfaimcfl bj Mi Moiia, 
who now at high lido ead'» oiei a poition ol MoKannan Idmd which could not toiiiioit) 
be citfat with a boat Voiioua lesideuta aie of opinion that the uind-qiil, eveopi at its 
ertienoa neateincnd, k lonu thantoinicil} A lady who has lived at Dipsealnn aevoiid 
yeaia otates that betoie the eaithquaLe the opit waa oveilopt by navea only duiing 
Btoiin*i with heavy winds, but that sinoe the earthquake waves tieiiuoatly wash ovu it 

It will be okeived th^ all tloe testimony, with the uu^ exeeplion of Hi Mouse's 
ubseivation ot walu-levds mui his house, tends to show a genual sinking nl the land 
east ol tlie fault, and a genual using of that to west of it 

Fioteesoi Kbtoid, lu seeking evidenu horn the dutiibution ot nuuine life, found tlie 
l^iM iuMjlfl the most available loiin It is abundonl at many places, its diell lemains os a 
witness ottu tbe death of the animal, and its upward limit beua, at many places, a 
defimte relation to the line of hi^ ti^ The beat places found foi olhuvation wne 
cnlun gioupa ol piles at BolindS sad along the noithesst ehuie ol tbe lagoon Rom a 
study ot theU loc^ties it appeued that m the uppu pait of the bunaele sone llie pm- 
eentoge of dead shells is notably gieatei on the west snle ot the fault than on the cast 
Bhle, but Uiue is nut a wcU-nuuk^ sone of dead bunoclcs on the west side, noi u thuo 
a sono of exrlusive >oung bunoeles on the east side The evidence thus gives a qualified 
suppmt to the theoiy ot elevation and subsidenao Outside the lagoon, on the open 
sca^ont, the uppu hmit of bsinaclcs h too indefinite and uiqgulai to be avnilohle toi 
a study of this choiaotu 

Viuting Fsppa Island m company with Rofeasai Holway, I found tho pontion of 
tlie foidt-baoe desily indicated a dittarence in the eohn ol the vegetation The island 
u low, only a noiiow stiip at the south lenuumng above water at oidinaiy high bdo, 
and fiom thu strip thuo u a guide slope towud the nmth and nuthwest Tho vqgpler 
bon on tbe liigliest pul is somewhal vuiul, but the lowu slopes ue occupied alnuul 
wholly by a nngle species ol Sahaunu (pickb-weed) This is locally the bwasl lying 
of the dune loims, and it dcBcrads the slope to a somewhat definite lino bqyond which 
tho mud IS bue It is evident, thuefoie^ (hat its lowu limit is delunimod puioly by 
physioal conditums and not at all I7 the aomppbtaon of othn plants It is thus pooul- 
luly senubve to changes m tbe idotion of land to watu West of tho fault a bioad 
area covued Vy plant piesanted, at the time of the visit, a tnownuh-giccn ookn, 
while the a 4 ]aeent uesk east of the fault hod a dull blown odta The oonhosl was so 
shong that the eyo could nsdify taaoe the line of tho fault We tound also that the 
ground east of the tsult was, m genual, lower then the giound at the west, and I sltar- 
wud mule a anicb of menauieinente slewing the avmoge dififnenoo m elation to be 
12 inehes 

Feppu Idand was subsequendy enmined by Fiotemor Jqhon, who not only hoced 
the Inown color of the AiZieorma to on abundance of dead and dying plants, but found 
eonsufeiahle coiiobuative evidaneo in tlie condition ot othu epeoib livmg at di^tly 
higher levels On MeKennan Idond a umilu eonditum was found The wImH u gut 
b> a sone of Adiennia, the outu 01 lowu bell of which was found to be biowu A euigle 
meannemsut of the vertieal leage of dead and dying plants gave 10 miJieii 

The northesstun Bhoro of the lagoon sros esominri In evidence of umilor duuooter, 
but the result was less satisfactoiy The lowest {dont growth a not ever^wfaen the 
some and the loosl eondibona ue materially diftaeut The dope is less gradual, the 
Bod u mon gravelly, and thus is deposition of detritus noded hom the load by staasms 
and waves At some pomte a belt ^ jdants at the evtieme limit appeued to be aufiiu- 



IHE BIRTH UOVEUBNT ON THE FVUI.T OF APBIL IS, 1906 


83 


ing fiom taoma Bilvcibc oonililum, but cl^ewlioic Uic noinial giouii cuLui him eoiilinuGd 
to tliB luwoBl Lmit At tho head of llus Liguon and jmI lu llic cast ot tlic Coull-tiaiic n 
a eoiuidmablo liatl of SeUuMmia, ol nhich the luw-lving pula fJiowcd a blown color, 
but the dnliibution of \ igoioiis and sicUy planh wac 1^ Bimplo limn on tlie bLnid mid 
lie CAUbCs nuic not lully undcislood 1 attciwu'k vivilod the iioiUi dope ot the spit 
to VC it the oondilion ot ili vcgclalion ooimponileil to UmL on Iho ibLindB, but tound 
llic ovidence eomplicatcd by BDOlhm foetoi Tlic ovcillow ol llic bpit by wnvos duiing 
Iho pabt winlei b^ wobhl a eoiisidciable amnunl ot ^and down Uie uoilli diipo, and this 
•■ami suAucatorl bugs liacts of SalieoihM and olhcn plants 

Li the ilibCUSbion ot Ihc^ data, the hidpouil to bo noted is that the Ldhng of Hoheia nui 
lluu the lowm pail of its sons dofmildv indicalcb a lowoimg of Iho giounil on which il 
bimndi Tim plant lunniallv Uavch down Um ilupe oa far as il can lolmalo Uic tulal 
bubinoigpnce and Iheic stops, and its iimbilitv to sustain ilaolt in a woll-ilcfiiied boll 
eonslituling the lower pail ol ita foiinoi langp shows lhal tlm subnieigcneo in Um bolt 
has beounm inloloioUc The amount ol submeigiuioe ib dmwn by obsoivatioii 
oil MeEiannon Island to bo at leobl 10 inehcb, sod if idlowaneo u iiiailu for n cmlaiii 
amount of lag in Uic losponae of the plant to elmngiB of coiulilion, tho lowising ot 
Um land miq* Imva been EOinual inches iimic than Ihm IL McKonnan Ibland and Um 
ooblein pari ot Foppoi Islaiul suhsidad the same ainounl, il u piobnUo tlmt Um uiilv 
cliaiigo on Foiipci lUaiul was a subsidonca ot itb eadoin pml, Um woblein pail n'lnain- 
ing al ill toiiimi lavel In lhal oabo Um amount appeals sulhemut to aoeount fi i Um 
ovoiwoshing of Um spil, alUm no nmasuiomonl is Umrs piaolmablc 

Tho tiaet of land, whoso auLsulenae appcaia to bo domonsUatcHl by Iho bolaiuc ovuleneo 
and Um oi ciLopping ol Um spiL Iqr waves, is bouiuled on Um souUiwesl by Um fault, but 
its olliei hniils aio nol known In Um iminodute vminily of the fault il may loaoli Um 
Imad of Um Ligoon, lhal it decs iml c\lcnd boyond is leniluiod piuhoblo ly loci tlmt 
tlioio u no soilmal disloeatmn in Um faulMiace al a iminl about oim mils mnlliwosl of 
tlm lagoon wliero Um haoe is favoiably axpoacd on flat giouiul II may bo pessiblp tbat 
Iho moa ot aubsidoiico is bmilcd on the noillioasl along an old him uf didooaliou which 
ooiimidrii oppioximalcly wiUi Um nmUmast sulo of Um lagpon Tins dihlocalioii has iml 
iMcn dotoiminad by a study of Um goologm sUucluic, ^l is indiooLoil liy tho ^ysi< 
ogiapby, and was pissuniabl} eonccincd in tlm making ol Um basin oooupmd hy the 
logoon 

Thesvidoncoofolevallonwcslof UmCoullisIcbscuboicnl Dr UouUiwDiUi'BobseivaF 
lions on Um clam patch give a piosunipbon m faim of dovalmn, bill Umy aic iml well 
suppuled by Um 011881100 bom boina^ and plants Tho boUnm o\idmioe indicates 
that tho ontiio dislocahon shown by the mcasuiomcnl on Poppm Isbiiid is a subaidonoo 
on the east and does not indudeelcTOlron on Um west Tho evulonoo liom Iho barnacles 
suggests, without pionnft a sh^t cknatmn ^ the Bolmsa wlisifs, but h}’ no means indir 
cates BO gieat an elevation as would bo noOcessiy to acoounl foi Um ineioseed facihly in 
leaching Um patch Di GUeasan’a lepoit of the shoshiig of waloi in a ebanndl nesi 
Fqipn TbiMid undimblcdly shosia a local change, but such a ehangs may have been pro* 
«iii^ by a honiontal lifting of unoonsolidal^ maleiial such as ooemrad in Tomalos 
Bay On the olhei hand, it is nol posuble to explain the phenomena of Um dam patdi 
by a hypoUuBis of shiftuig bottom, fa the —nd m srhmli the eloioB live is eontained m 
shalkiw basins of visible iwihnHV^ say diaage m the lelsttion of smface to tide at that 
pomt 16 a bedrodE change Ae the Bift bdt with its numaous eailmi dialocatuiiia mr 
tmiki nsBily to the hIm" patoh, it is nol impossible that Umrs was diflersntial movemonts 
west of the fauUdiim and that the giound ooouped by the dem patch and the abaloim 
patch rose independently of the srestem diviomn of Fbppa Islanii 



g4 BEFORT OF THE GALIFOBNU EARTHQUAKE COUimUON 

About Tamabb Bag — nofauoiB Kotoid, Toiiq', and Hbiway c\imined piaaticallj 
the whole ehoie of ^nales Bay, and alao Tisited the outei oi ocean bide ot Tomain 
Point Their attention wae duected cepcoially to the condition of boi lULln at llio uppor 
liwiit. ot the «*"«» of maiine life, and the e\'idenoo they found doce not Ehon anj cliaiigo >n 
le\el, eithei by elevation cu euheulence It la then opinion that Iho mjuiy to Uic clam 
induatiy along the noitheeetein etune of the hay n lefciable to othei oauva, including at 
Mwim pomta the evceptional mwaih of detiilal nuteiial horn the ahoie, and at othoia Uie 
ahifting of loobo mateiiol towoid the centei of the hoy 

Aflei the diaroveiy ot the veitical didocation in Feppei Hahuid, I ^ hited the Papcimill 
dpita. at the head of Tomolee Boy in aoaich of aiinilai oMdence of diaplaocuicnt, but foilod 
to riisuivci it T^iere bio on the delta aevttol tiach on whudi watei atoiula alloi the tall 
of the tide, and the plant giowtli, npeeiolly daficonuo, duiwb detaunation m Uuibo oicoa, 
but the Bieob oie not systematically lalated to tho tault-tioee Th^y occur on both 
aidea and at least one of them la mteiaeeled by the bace They eonatitute paiL ot tlie 
evidenca of a gentle, bioeil undulation ot tiie della euiface, wliich appeoiB to hate been 
oeeavoned by the eeithquake A tentative thorny to account toi this undulatum la 
that lentieulai boiliea of sott olay, included in the delta deponb, evpenoneed a coilun 
amount of flow duiing the eaithquike peiiod The lane ot nalei following the faull- 
tioee, and deaciibed on on eailia page, a an indopendent plicnomenon elowly aaao- 
emted with the fault, and the dqneeeion causing it does not extend indoflnitely townid 
the eaet In a gsneial way, the half of tha delta eobt of Uie fault atandb as high as the 
half at the weht On the Iowa elope ot the delta, beyond the legian ot plant giowth, 
there a a tnet east of the fault whi^ leeaved tha piuunpal deposit of aediment biought 
by the flooda of 1007 The loealiaation of this d^ioait suggaata that the tianspoiting 
ainrant may have been guided hy a depieBSion of tha aui taee, but if ao the depreeaion was 
not bounded on 1}ie one aide by Ihefaidthna, itsaouthwcatanboundaiyiaaduitiibutaiy 
of the meek Aa the tioeton whuh this dopceit took plate is oppoaite apalionof thobact 
in which mud wob ehifted towaid the eouAweat dune, it Beenib poesibiB that the uca of 
■hifting hme indiidcd pioctically the whole width of the hey, aiiid that the leaulting do- 
vatum of the bottom towmd t^ west wu aecompaaied ^ a lowaing of iJhe bottom 
towBid the east In that case, the appuent lowciing of the dam lone at vaiious pomta 
on the noitheoat dune may be eoridated with the phonomena ncoi tho hood of llic bey', 
and the whole oeoiibed to a general dufbng of loon mataial m the bottom of tho bi^ 
towud the west 

Bidbga Bay — Aa the bUe ot Bodega Boy a vaiwusly applied on difierent maps, it la 
proper to ap^y that the body of water hae mtended a the land-4ooLt lagocm obbI of 
Boitega Heed, and not the open loodataod farther aouth nofcmoi Bitta nwinnwH 
this with caie, atudying especully the distnbubon of tMunbiJm^ god found no evidonoe of 
abedute oi difiaentiol ehange of levd 

Smmary — At Bolmas Lagpon, auhudenca occmied eobt of the fault, Ita vatieol 
amount bo^ apprommatdy a foot The subsuled boot mduded the gieatm put of tha 
area of the lagoon, and may base hod its eaatan lumt along the eastern elme of the 
lagoon The subeideiiee woe possibly a oontmuation of the loeol movement of disLoca- 
tum by which the beam ocotuiuiig the lagoon was eieated Thne nuy have been loeal 
elevatmn of a troot extending from Bohnaametwud and nmthweatwud The evidence 
18 oot demonatratave, bat Imvos a preaumpbon m favor of aueh devation 

About Tom ales Bay and Bodega Hood thne was probably no appieeiabla change m 
the general devation of the land, moot facta which tend to diow aueh phaiign bang 
exphined by aaeummg that m Tomolea B^ there wu a genad diifhng of mud and 
otha mcdierant matsiol toward the went. Bueh duffang hod bwa denumabated 
in the viemity of InvenieaB. 



THU EAAIH UOVEUENT ON IRE FAUIT OF APlllL 18; 1000 8S 

PostMift — Binee llic picecdmg poiogiaph^ \iPio inilton, soma Bilditioniil data luivo 
Iwon gaUnnod bcoiing on tho qumlion ot Iho dovalion of land bclwoon Boliiuo and Foinl 
npyn Ab the mobl wtnfactoiy btologiual pvuicnep with lefpicnce to chnneoB in lovel 
had boon found in the icspoiise ot the pliuifc Sahennui, il oociincd to mo that pmlinent 
iiifoimalion might be obteuiud by uxeuiiuiiig llu lower limit ol liinil vogptation at Liman* 
lorn Boy That bay n on pxlpiisn p, lanuiying, diowned valley lying past of Point Reyea 
fuomonloiy II ib bPiiuialcd fioiii Uie oecoii a spit, peal the weetoin cnrl ot which a 
channel is miunlniiipd by tulol ouiiratb, just m m llie ema d Buluufas Logpon Thp 
ooBtoin end ot tlio bay is at tlio wcsLoiii bnso of llio iidge bounding tlic Bbluiae-TomnlcB 
tioughi ond IB 8 01 10 miles noilhwrsl of Uic abnhmo lerahly 

II the land m tins lopnlily was iai<a!d at Uio tinio of the ooilliqualm, tho height of the 
tide at oil sieges, with lefaonco to the land, would bo lowpi and thp lowoi limit ot 5aZ»- 
mnio, being dependent on Iho iplaUon of tlio loml to tula walci, woultl rk>soond tlic 
slope inrcBponso to tlic clungo in level Tho fcatmo, tlunofoio, to lx. kolct foi was a new 
giowth of Sh/ueniia at a lowm lovd Ilian the oldoi giowth Buch new giowlh wnh 
nrluBlly found (Juno 5, 1007), not in a eontiuuoua belt, but m numcious palohoB liav^ 
mg ooiloin common oliuioclmiBliea 

At tlic poinie visited tho Ivlo maisli eluffoolonalUMlly ends m a httio step oi Idulf about 
8 iiMhoB higili Aliovo thifl slqi the genUo iJopo n oovciod liy a mat of vpgptatmn in 
lipolthy oo^ition, llie domuiont idonl near Urn step bemg Aifieenita fiolow tho slop 
la a mud Burfooo, wliioli tbuolly indlinps moio lapidly than tlm plalfoim Bbove. If I 
iindeiBlBiid tho oiigin of Uua topogioiihy, Uio step lias nnson from the gradual bnywoid 
p\lensuin of Um pklfoim, which, by leomn of ils vegolol ooveiing, ib onablod to anmt 
mud suspondod m tho waloi Thom le also doubtlms on oocumiilation of the loots and 
hloma of Iho Sahenma, Li places Uunp oio oiiUymg plalfoiina of the notaic of 
■dands and Bumlariy eovpiod by llabtamia On Iho oUun hand, tlm bioednr plalfoims 
010 intciiuiilod 1^ oliBimcila Ihiu wliirh Uio lidnl watas rseaiio, aiul thno on also loho* 
him hdllnws nlnuptly marginrcl Ify Mtpps a few Inehon hi^ Tho dopo below iho atop 
n oidiiiaidy of boio miul, but on it me uumoiouB pntclua of young Sdiemwa, and 
Ihoio ora Bimilm taOPts m bdel chnniiola and iti aomo of Uip lake*liko hollows iiiddo Uio 
platfonn Tin vmlicnl longe of tide young giiiwth n quilo deflmlo, itb lowm limit 
being fiom 18 to 10 inohes Inlow tho outer od^ ol tin platfinin In nomo oasoB tho 
young growUi n blinndiiig, hut usually it makn a mot oe idoso aiul ronqilplo oa on tin 
platfonn above, and lln heifdil n ncoily as great It ih disliogiudnd bom the ohipi 
giowth ehiQlly Iqr a dight cblfacnca m eolra Wliollicr Bueh a luauilont anil denso 
giowth of SabBonaa eould In piodueed In tho pm lod of 18 6 moiilln, I am not piqimwl 
to Bay Exoopt fm tliat doubt, howovn, tho phonomona nic just Buoh os would bo 
pspoetorl to follow on devatum of lln land. 

In on Gsliuuy at Uu odgo of llu bey wno two foneo stakes on whiph bmmnloa wne sol 
At tho upppi hmit of Un Inmadn, I oxammod a doaou individuals, finding thorn all ahvo, 
and I flaw nono of tho Bilherent plateo whnh roiaain aftor tho donth of tho dd bainadcs 
I did notleun tho histoiy of thou atakes If placed aftm Un cuthquaLc, Iho evidoneo 
of tho hoinadcB would not bo in point ploeed bpfoio the ooithquako, the evidoneo 
of the bmnadPB, no fai aa it goos, u oppoaod to that of tho new oolonios of Soheornta 

Seeoiid Puitenpl, added la proof Amti toNotamber, 1907 — Beily in Oetobri, 1007, 
Dr S 8 Southwoith iqpmtod that the dam patch near Bdinea hod again become 
leas eecnaiUe, iti lelotion to tidoa bemg piaotically aa befoie tho oailhquahc The 
appamib ehengo was not aanooiotod with any ptooiso date, but it had beon auapaotod 
Buuo tho middle ot aummer On Ootobor 17 I vlaitod the looahby, adooting a tioie 
when the piedieted aearlevd at low ti^ was appnnmatdy tho aamo aa on November 
86, 1006, whan I had tdnn the idiologT^diB reproduoed in plate 60b and plate 60c. 



8G HEPORT OF THE TAUFORNU E^RTHQUAICE COiaUBaON 

Foi Novembn 25, 1006, tlic piedielcd hii^t of bw-natri at the San Fiancisio entionce 
waa 2 1 feet, toi ()otoba 17, 1007, 2 2 feet The ooiapaiison of the dam palch wilh Iho 
Mew made ele\'cn months eailier f<hoired a niaikad dihuence, a much laigei aica hoing 
Bubmefg^ at the lolet dote Eoui do 38 aflnaoid, when the piedielcd height of lou- 
watei wab 0 8 foot, 1 ogam compaaed the appeaiaoce of the clam patch with the photo- 
giaph, finding the watei-^tage somewhat lowci than when the phologiaph woa made 
As the Lide loae its hloge waa found to eouiuds with Uiat shown by the phologiaph 
one horn nttei low-water, and the oaleulated allowanec for the concsponding chan^ in 
watei-leicl at the San Fioneibco entionce is about 0 3 fbot, so that the predicted tide- 
stage foi that moment wob 0 6 foot As the piadicted stage at the tune lepicarntcd 
by the photogiaph wa^ 2 1 feet, Iheie wna on appaient disoiepeney of 1 5 tect If this 
was oeoasum^ by a chango in the hei^t ot tlie giouiid at the eliun patch, tlicn theie 
was a auhaidence of 1 6 feet between Novembn 25, 1006, anil Oetobei 21, 1007 Befoio 
accepting so impoitant a oonduMon it should be eheoLt in evuy piaetieable way, and 
eqieeiBlly by oompaiing lha water-atages at the clam patch with simultancoub waLci- 
otagea oa laeoided at the tide-gsge station of the U S Cbast Suivey in the enlianee to 
San Fioncueo Boy The distance of that station hom the elam patch la ahout 15 miles, 
of which one nulc la insirle the naiiowcst emistiiotion of the Qolden Gate On the days of 
obseivation at the clam patch the aea was calm, except foi a modeiale gioundswell, so 
that the noimol eipiihbiiuin ot the watei-auiface between that point and the lule-gage 
was piesamahly not impoiied by metcoiologio influniees Oft tlie elom patch the 
gioundawdl binke at a diatonco fiem the dioie, leavuig the walei so quiet at its oolual 
maigin that ita level could be obaeived with httle eiioi The geneiol and local conditions 
wme thus favoioblB fin a eompaiiaon of wotei-atog^ at the two pointa, and the nuniei- 
ous details of the photogiaph of Novemha 25, 1006, made it possible to irlonlify, with 
eIaeeapprinamation,theaiiivBlof the tide lUi the ume plane on Oetobei 21,1007 T^ 
ofaaeivationa at the tidal station, for sdiidi 1 am indebted to Ghpt Aug F Bodgeis, 
AssibtantU 8 Coast Suivey, wne mode wfth the lidfretafTallow^atei, end me icfoiiixl 
to the aibitioiy aeio ot tho tidal etation, 
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Thus the diacrepanoy of 1 5 foot, deduced fiom a oonsideiation of the piodiotcd tides, 
IS leducod by a oompoiibon of the obseiicd tides to about 0 2 foot, a quantity bo bmoU as 
to he rafeiahle to miois of ohaeivatum 

Bctoie tido-fpqge lecoirla sreie obtained I had imisited Pepper Idand end Limanloui 
Biqr On Feppei Island the vcibioal didooation waa lemeasnied and found to bo un- 
chooged At Idmantoiii Bay the anbjaet of emmiootion waa the mwiHitmiii of the new 
giowth of Sohmma If the land hod suhaided sinee the piereding June, the colonies 
of Sahemiaa whidh hod invaded the mud flat fplate 56d) would have been subjected to 
unfavoiaUe conditiona, and nii^ be expected to show tho mfluenee of those nmiditinnn 
All the ookmics that horl pieviously him obwived weie reexamined and thqy were 
found, without exception, to have dotenomted green heade, whufii had foimeily 
testified to thoir lusty giowth, had become mueh lens numereue and weie modified in 
odor, their sterna weie Uaokened on the auifaee and had aomewhat ouiled, 

and m geneial they appealed less healthy tlian the plants of the hhh apeoiGa giowmg 
at highei levda Whm the slope was eonUnuoua, thme was a faiily diaip hne of sepaiwr 
turn between the healthy and imhnnlthy plants, two meoaurementa mriiHntarf tho 
■one of impaument to have a veitieal range of 10 incliM 
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The coiiiiioialivo olncivaliun'^ of aalei-slogn bhow llioli the Luul al llui lueality of ilir 
clam patch luh not icoenlly uiulngoiio tlio suspoetKl ikpiob^n, coiupaicd lo Imni al 
tlio tidal btalion ncai iiaii FtaniuiLO U an inipoitanl ehmipi has tolw ploic al ono 
loialiiy, il lina allccloil tho othoi also On Iho othci lionil, it is notcwoilhv thm. Di 
youthwoith's ofaaoivalious at Ihc oKun iialcli (hibl of lU incieoacd ocLeavljilily, and 
uttei of Its deeicavil aceowsilidilvj ksl lo l«o piodiclionb as lo the condition el Salir 
lomia in laiiuuitoui Hay, both ot nhich wcio \oiified Thai auiass iii incihclion gives 
abbuiance that tliry iconid on octuid Lhangcof aoiiio soil — a change nol iinliiLted lo the 
lorahly of llie chun iialoh Tho two Unos of cvulaico taken logotlicr — tho lovciing by 
walu-plaiio tioiii the lule-ffige to Bohiioa, and tho obsnvalioii of shoic conditions at 
Bohiias Biul Taiiioiiloui Boy — buggocl Ihc pooibihly ot a gcncial oluiigo in tho iclation 
of land lo oca, afFcoling llic whole aonsl finin Ran VionciMu lo lamantour Bay So foi 
aa llio olaavations go, biieh a change might peiLom to ulhnr land oi acn In the lino 
of this buggobtioii il u lo be nolod Hint Novcmbei 25, 1000, falls williin a {xsiod of e\cai>- 
lionnlly low lidoa oi San Fioneisoo oiiliuico libi 21 low lidos, fiom Novombci 20 to 
Novenibci 30, tlio mcsiii of Iho obmivcd heif^ta waa 1 08 foet below tbo mean of Ihe 
pialielod Itfighla Fiom Oelobu 17 lo Oobober 21, 1007, on the otha hand, the mean 
of 10 obbcivod lidcB was only 0 82 foot below tho eoiiespeniling mean of incdieled tides 
The subjcol appeon lo ilobcivc fuilhci invobligaiioii and discimon tlion is inacliealjlo 
while these pages oio in picn 

Tho obwivoliona which oeoaiaonctl (his |ioslscnpl, sriulo auggiating linos of enquiry 
wluch iiiay piofllaldy bo followod, do not inaloiially nOeot the eonelunon alioady aum- 
inaiiiod BB to local dhangea in the clrvalion of tho land A tiaol, Imduding Lbo coal poife 
of Feijpm laland and much of Iho aioa of Bolinaa Ingoon, siibi^od al the time of the 
cailbf|uako, Iho amount of auliaulcneo at tho pant ^ m^ aalisfoelmy moBBuraincnt 
bung 12 inolun Tho iqgion west of llio fault, inoludmg the ooean coast fkon a pomt 
near Bidmaa to Idinontoui Boy, may u moy not have boon uplifted al the aame time, 
and may or may not have aabacqucntly aubaided. The evulenoo a inoomplete and 
apparently aomowhat oonfliotiii^ 

Speoial iqpoita on the biolapo ovulonoo bdlow 



BBFORT OF THE G\L1F0RNI4 BUiTHQUAKB COUU1S8ION 


BBRIRT OB A twwt ^ toai. BBOOIBAIBBAlRai OF BODBOA BAT SEOIOB 

Br XftuiAM E BiiTTi 

AcoompBiiied I 7 Ur E L Hiehaal, I emminad the Bodega Ba^ legum on October 26^, 
foi evidraoei ot a lauiul modiileation rawlting fiom the eaithquike at Apiil 18, 1400 
Hy fiiat efioit vaa to moiuo infomotion tiom leaidnita ot tlu diabict beating on Lba 

a iieition A number of familm living on the ahom ot Bodem Bey hnie then dirallinn 
ou to the Trntar'a edgB &iiae the bay la amall, clooely land-JooU, and lienoo equally 
free fiom auif, and hinee theae tamihca ipand much lime on the water with then bmah bonla, 
which Ihqy beaoh on the guilually ahelving aboiee or tu to their little piivate jnci^, it 
Beemrt that then teetimony would be peenliai hr lehable It appealed that any appiceiiihia 
change of loiel ot the watei along the ahore 01 any notieenble elieata on the alioie liEa would 
hRi iilY cBcnpe detection 1 talked with hie peiiona ot thn soit, eaih b) liimwlf All ncie 
unequivocal in afRimina that neithei the level of the watei nor the animal lite of Llie buy 
weie in any wne alteied by the ehithquaka 

Hie iinr iliqiijlM tault At tho Only pomt at which it hoa been located heie, pneacb Lhiu llic 
aand-dunaa at the heed ot the bny , and horn ita aenciul eourm and tho pluco wheie nc \t 
obwiaed to the Muth, muat have jiaat ncnily paiaUiil with the eablcin shoie of tho boy auil 
Mthn have followed the ahoie 01 L»e been to the londaoid ot the nhnie In olliei uoidb, 
neail} if not tho whole of the hay, together with the pcnuiaula of which Bodega Ilcnd h a 

a rt, n on the went 01 neawai J ddc ot the fault All the facts «e weic able to nthoi bj 
lect olMisetion poitaui to the iot.ky bhoie ot the boj vde ot the peninsula amra the 
rock hem la a firm gianite, and since in bcme localities the walla ore neaily peipondicului, 
aie even-fjcad, and oia washt by the watem thioout the day escapting at eatiemo low tide, 
thqy aie veiy faioiable foi Aiiniahing teslamonv of the kind sought Tho question In 
be answei^ was Ite the mgeniame that live inunovablr fnet to the lodm ihow evidence ot 
having either attended 01 withdiawn the uppei Iiimt of thur seilical distcibulum within 
leoent time T The oiganisms that would be available ca testimony would be Lhoae that aic 
most paimoiient in atiuotuio, and extend up to the veil limit of tho high lido Of hist 
impantance aio the bornaolca. two spaciOb, Bataan bumeiiZn and Chthamalun tidlalMB 
A ipecies of A/yfdiia, and pnlmps mu 01 two apacioa of maiine olgu, axealso moio m leu 
avnilablo attention was given to thebamaiilei idnefly, but somewhat to the mussels 
Ri«n Neither ot us was aufluuantly tamihci with the algn to malm muoh use of them 
We could gat no evidence that any erf these eiganibini had eilhei extended 01 mlh- 
diawn their hmita of dulnbution In the cbaence of noouiote knowledge on the rale with 
whuh iimni-iPb del elop, theie imght be bome unoeitainly aa to w hclhei the liimis had boon 
estended , oince, however, the indisiduala at the uppei luul weie not found to be in gcnoial 
bmollei than than faithei down, and fuither, ond Aill moie impoilantly, unco Iho icmiiins 
of dead individuida sreie Quite la numaions piopoitionally in the upper aonc of dibliiliulion 
oa in tho lower, we could oul conclmle that theie wob an abicnce 01 eiidenee of extension 
In other woida, theie woe no evidence of aubsKtaaca of the ahoie 

Ab to the question of whether the shme boa been delated at thu pmnt, the nidcnce 
I think u imne pObiUve Not only u there lick of moof that elevatum has occuned, but 
thm u ample pioof that li hu not Hiu ib tuiusnad bv the bamadea chwlly On tho 
veilical giomle walla aboie mentioned, these ugunisms almost eompletel} eovci the sur- 
face up to about 7 teet above mean low wntei Aa nlieadr ototod, the lemains of dead 
indniauab aie umfoimly diitiibuled thiunut the oire, 01 , to qicak moie aecuialely, 
thqy an not moie numeioiu pin]ioitioailW in the uppei lumt of dktnbnlion than in any 
olhei poition, oa maid euiely be the eoae had the upper hmit been htted above the foimei 
high-watei moik It ahould haic been pomtad out that the 7 feel to whuh the tanacln 
eytond muat be veiy near, if nob ouite the limit, of high tide 

The ohaiaeter of the lomains of drad ommolb u auch aa to picolude, I believe, Iwin g 
misled by the facts In additum to the heavy coleeieona wall whuh ehoia^nies the super- 
struelure of the ammal, them u a well-defined eontmuoua platfoim ckuely feoed to the sob- 
Btimtum to whuh the animal adheree After death the aupentiuatum of the shdl falh 
away, leaiing the frfatfann oe a unooth, hard, Golcareoua scab olmging to Ihe rock Thu 
IS very durable, ae one can see by ofaaexvmg dd pdee that have been taken from the water 
and to which these barnade lamaiiib cling Hu eny appueuble elevation of this shore 
oeouned, them muld BUid} be a aone ot dead baniula ahelb at ilw uppei range of the 
dutnbution The teafamoqy of the muasda, ao far aa it goes, u eanfumatoiy of that fiir- 
niahed hy the bonuolaa 
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HBPOBX ON A BUnOOlCAL SBC01EA1B8A1CB OF TOHAIES BAT BBOIOE 

Bi CiiuiLn A Koioib 

On Oclobor 2B-28, 1006, in company wilh Pinh H B Toiicy and 11 B llolway, 1 mode 
on cruiminaLion of Ihe ahoio of Toma1e>i Bnv to nblain ondonao ot fAunal modiiieaLion 
ic^iilling tiom tlio cailliqualm of Apiil 18, 1006 The plnooi apcoially (manned neie ait 
fnlloirs Ihe noithenit iliuio fiom llilhnion to Ptnlnn Imiiil, Uog hlwd noei the mouLh 
ot the bay, thoMuthm>bl alinio fioiii ncai 'J'niiialch ]*aint to the iCRion onioulo Maiahall, 
and born Inicincsb to Iho hood ot Hip buy Tlio outoi fhoe ol Trnnnlce Point irne aluo 
o\ploied foi a thoit dihluiiee iipai "Shell llraih " 

Ueaichvaamailofmpvulemnol neluiig(>ink>viditiLhol«osiileboft1iebayand capocially 
foi endoiioe of dcpiOKum of ilic noillicusL dioir niul olpvoJjon of the HouLlivmt ahoie 
Foi thia puipom eiilieal imniiiuitiou win niiulo of bainadch in aitu on lopk. in plapp ali^ 
the ahoicB botwepn bdo levels ^ip faiiiu of tlip biv includin no gcnually dibliibuliid 
oiganuon attached to lock willun lido levels pvsrol tlio bainackw (Ba/anuk ) Uussoh 
nip loia and thoni aie veiy low atlac liLd soewcedii fai bom tho mouth of iho boy 
The bunaeloi aie, liowovoi, anflicipnlly almiidnnl niid widely dnUibutod to oltoid an 
exeidloBt inderc to a^ recent eluiiigo in mols If tlie noilliwoeb ahoio line, about 0 6 to 
1 6 nulea bom Iho main eaiLliquako tiare, had been depipbt oicn a few uioIipb wo mulit 
npeet to find young InuiuuiIps, tho young eS the year wliidh aie enaily dnlinguibhoduy 
Him brawniahpgioy eolm, wllpi tevtuxe of tho ahell, and oeiiam alrnetuiol fraluin, in- 
vading the new toiiiloiy abovi* tlie old to on enlent pquivalent to the depioBhion If tho 
BoathwoBt dioie had boon olevatpd, wo should expocL to find a numbci of (toad bainaoloa in 
tlie icgum above the (dd bainaclp limit and a lelalivo alKonoo of y(mng in tlm uppoi lovoh 
The upMT himt (d the growth of boiuneln lun below tlio level of highest tidoa, aim lamore 
Ol lem diBtinetlv maimd, nrooiding to tlio o\|)osuie to inevalont eunonta and wind and to 
esposuip to the nun, and it is also modified I7 the klopo and tpxluie of the auhatiatum 
Tho two ilioin invspnt htiong eontmsts in tho matin of pixpiMUio to pievulpnt winda, 
to tho aunshino and m tho tovtuic of tho oubaliatiiin, Ihn inckb of tho notlheoiA ahoio be- 
lenpng to tho Fnnpiaoan, mmo 01 lorn motumoinhoM, and Hump of tlio aouthwebt ahoio 
bnng of a gnuiiiip natuio Tlieso oontinata pioiluoo eonudoiablc modinoatuma in the dis- 
tiibution at the boinoelea 

A pnlical oaaimnaUon ot tho data leveals no oDaclunap rndma.* qf any teead eftonyp in 
the di/ditbubaa qf hainmlm Ikal um be altnbutrd la a chanqa m Uia liBpZi laela «i fiaes 
Tlune u no ahaip and unifmm oonlnuit liotwissi tlio two ndca ot tlw bay m tho matter of 
tho diatiibution ot thmo oiganisma Thcio is no unifniin 01 ertpnaivo invuuon of higlier 
lovbla by yming bainoplos on the ninthpQalPtn eluno and no inaikpd dpstiurtion 01 old 
hainaidos and uaonpo ol the young at higli lovela on tlie aouthwntoin alioio Tlio oonelu- 
amaiaiaasonab^opitamthatthoiehnaueoniioappieoialilaaliaiiBB m levola of mthei ahoio 
as a whole 

HbppGial oaie waa token wllh tho ozamiualian of ihp loeky dioica of Picetoin Point 
whioh is ciost by tlio mom fault, but oven lioio them la no biolngual cvulcnoo of a ehaaga in 
levola on tho two aidoa In many icmons baiimrlaa have lioon killed in gipal numuon, 
aiipaiently Ire aill in tho walois In oiliei paaoa boinaclp-eoatpd aulisliata have been shifled 
withtharaua,aandorgiavelinai onwhuhlhoy lio,butaueliphangesiiioof alocaloi supoi- 
fioud ohaiaetei Ileg Idand, whieli lira very noai Iho lino of the fault but la not eioat 1^ it, 
ahowi no nnifoim enange in ita bainaclo fauna Tho oulei aoiirdiir of Tomaloa Pomt, tho 
very much ahatloied and with eonauloiabla tahia bom rock folia resulting bom tho earth- 
quake, showB no (batuibaiiean in ita ftiuna tiaooable to amemic nuivemant Loeal testip 
mony of dealoia in fidh, of fubaiman and of clun dimm indioatos a great falliim off in ahip- 
mant of olams ainoa the oaithiiaalie, tiaeoablo to oqmrtuio of olam diggim. datructuin of 
elama m planes, by ahifting of olam beds or their bunol with deliitus bom dliffa No ehonga 
ot levels whuh might nob bo tiaeaable to abiftiiig of loose deposits waa noted 

There waa bMaT testimony of moraased wash sloim the nilmod embankment skixtiiig 
the neidwaatem shore, or sinkmg or ming (d known snoali m the b^i and of a depreasum 
of the mval spit on whuh tlu n hiiUi stands. PlobnUy all of tbeee pbrnomena 

are aiiMioable sa the nsulta of l> • al i'- • ning uf of the mlroad emhankmimt slntbiig 
of looae depoeita, rather than os a result of a gonenl movement of the eartb*i oruat 
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REPORT ON A HHILOOICAL EEAKOUXBIR OF THE BOKIVAS LAflOON REOIOR, 

ROVRMBIR 14-35, igo6 

B& CBuim A Kdiwd 

Baltiuu Lagoon — Tha dutiibutum of boinaoleo ilong the ihoie, ob the piln, eto , me 
eiMDiined with refarenoa to poovble ohnngei in level, neu Boliniu wharf on the woitem 
wda ol the logoon and on IIom'v wharf on the eavtenhide, the piinoipal loentiona on ahioh 
bamaelea ooour about the bay In neither ea« waa then evidenoe 01 local testimony of 
dtotufbanee in levela of the ground im whudi tha bamacle-beaiing subeliala weie located 
The povbibibty of local dumping of aoil la not, howavei, entinly excluded No bainodn 
on loek in plane were obaerved in tiie bqr 

Thera la no evidenoe from tha dntiibution of bamaolei of any ehaiige in level of the 
eBBtem aida of the boy Tliaia u neither anj marhed dediuction of old 01 abaenee of 3 oung 
in tha upper levela euoh aa would follow elevation, ium any marked leoent oooupation ot an 
uppei belt by young bainaolae euoh av would follow depmnion On the aoatein (rf the 
ba\, on tha puea « tha wniehoueN at tha landing them waa a faintly defined lone 6 to 8 
indiab wide in whioh tha proportion of dead bamaelaB waa unuHuallyloiaB fHie peioenlago 
of dead in tha uppermoet lewla on Mome^u pier on tha aaatein eua of the bay vaiied tram 
8 to 8B per cent with piedominant ranga of U) to 80 pei eant On the ulaa on the weatem 
wHii at vimilar levela, tha prapoitian ot dead waa piMommantly 40 to 00 pai oant and not 
infrequent^ ran above Uim figuna ^low thia upper belt tneie wav fiaquently lem do- 
atcuetion bm a relatively gnater numbei of young tnan woe found m the uppeimoaL levela 
It in» be that thia daatinetion waa due to elevation, tho the uppermoet ball of bainaeloB 
h ntdljuat eubmeigad at a 0 drfoot tide It might alw ba duo to the eonadeiablB ineieaw 
of eilt attendant upon the laigp amount of tahia ahaken into the boj and along the adument 
ahon line Iqr the earthquaka The fart tiiat hamaelav attaohad tnemaclvav to and rarave 
on buildingi thrown into tha boy not far bom tha pdaa m queation, would that 

deatruetion by edt waa oonfined to the tune of t^ aaithquoke or that deatruetion did not 
take |daee aa a leault of ailt 

The "atudio building" at Bdlina& whioh waa thrown mto the bAT Vf the earthquake 
and raieadaomemonthvlat^ waa wauaoveied on eubmeigad poituma^Daniaolea, mainly 
half or tuo-thnda grown. Thia fact makei it oertain that the youiw Lamni— have boon 
attaohad in laigp numbeie einea tha nrthquako, and that their matnbutum, theiefoie, 
affotda exitieal evidenoe of ehaaga in levela 

TAe Naa Ceeal Lino — Tim evidenca heie fram tha dietiibution of barnaelaa u inoonolu- 
aive, owing to the neat rmnn of mo\ ament of water in the bieaLeie and therelativa aoBieity 
and email aiaa of the barnampreaent Theraweanoevideneeof any dhange of levela, but 
tbaiT numben an prabably too email to aifoid evidenea of a movement of a flaw feet only 
Tho Clam Polek — The endenea of etevation hen n entiioly in the nature of taatimony 
The baniBolBa on rook m place in thm region are ton near tha low-tide level to aft^ a aatia- 
foetoiy eiiteiioa A few raalu m plaea near the upper levelv ahow no treoe of ezteneive 
deatruetion of barnaolea euoh aanugnt Mlow an rlovation of 1 8 feet which Dr ^thworth 
baliovea to hove taken jdaoe But here agam the hiolagical evidenoe la too inoonqileta to 
have much weigjht There ■ no doubt that there ware elama in a vhallow gravd bed 
rceting on rook in^ce and abundantly eipoead at a 8 1 -foot tide 

In my omBion,fram the evidence m hand, tlmie waa no depreneion of the eavtern maigm 
of Bohnaa Immon aa the remit of the earthquake of Apiil 18 , 1006 Dr ^thworth'a 
teetimony, takiu in oonjunation with the deatruetion of barnaelea m the upper levela on 
the weatem rede of the bay, auggerta tha poamhihty of a email elevation on that nde. 
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BZIRACT XROH REPORT ON A RECONNAlflOANGB OF TOMAEBS BAT RBOION 

Hi R 8 llumAt 

Uelow n a pony at llio few noLe^ indilc I 13 mo daiiiiN Ihc liip lo TomaloB Da>, Ootober 
20-38, lOOb Tlie objocl of Iho liip ^aa Lo exiiiuiiio llio %lioio linoB of the bB^or indiear 
Lions of icionl olmiiseB in Imnd bb idiuwn by Lho efioeta on Bnunal lilo Dib. Eioftaid and 
Toiiey, lho bidqn«lB of tlio paily, loconlod obsoiiBLiona in dolail and I hBiTO moraly tho 
genoinl note aa iolloin 

"Hio upper limit of bainoalos wna fouml to bo a quilo abaiidy dofinad boo on tho roelv 
ahorea of tiia boy Any locenl ehuiflo in lovel of a foot or moio wo^ have been aa^ 
doleelad in my judgment No ovidoneo of such ohanga waa found ” 


HIFOBX ON AN BXAMENATXON OF PLANTS ON PEPPER ISLAND, BOUNAB LAGOON. 

APRIL g, 1907 

lit WiLfia L Janoir 

Afliearma amhgiui Mielia PichbHwocd — Tlua is lho most abundant apoeiea and fbima 
oalnuavo oolonin on both hidoa of Lho faulb-Liaoe Tho dilTeiroiico m color of the anaa on 
lho Iwo sito of lho Uaao at onoo aliiLaa lho oyo, tho obbL aioa being dull or HimiH brawn, 
the Biea neat a hvehoi m mocniab brawn Thia diffcrcnee in oblor won found to bo coiib- 
lalod with a diffomiao in noalth l%o planla woat of lho fault an in normal eondilion , 
the planla oaal of it are oilhor dead or dyinm Dead planta aLill ■tAitHinff ghoir waated or 
ahiunken blaok atama l^ng planla ahow wirankon main uma boaiiim dwvn a few ahmt 
joiiila of graon whioh an voiy muoli Ihiekpr than lho main ayiB In the nnnna] plant tho 
jmnts aio no lindior 01 aeamolv ihiokni than lho mam ans A brand and rory mariird 
aona of dead or dyiim Saliomnia aarreunda MeKonnan lalond wlndi boa eaot of the foull 
Jkatiea LnaoMiim L yni eabfinmea Qiav Boa Larandor — Bather eommon m amall 
arcaa on both aalca of faullriroeo Weal of lho fault planla am m normal eondilioin, with 
laige buahi giom loavoa Baal of tho fault jdanla an dead or unhappy Dead jdanla 
conaiat of nothing but eaudirca or ahoil blanching alama whieh fonn nunialun nvoata 
of lilaok alumps m tho lownit idorea Unliapim planla aio those aliwling to mamloin 
omstoiiaa and showing only a amall lufl of aniall Irayoa Blmilai colonla at dead jdanla 
woio found on MeKannon lolaiid 

Atadcba eimai/Mia Null Noiah Qiindolia. — IHio majonly of tho planta onal of tho 
fault ora dflod Many ploala wait of the fault oio deed, fqioaally immodiatdly woat of 
the fault Tim dying oul la, in tho mam, doidithna duo to old ogp m tho adony 
IfaMMbrjoalAaiiiiiia ngwlalerab ITaworlh Boa Vjg — Flonta Immedulc^ wool of the 
fault wore haallhy One plant waa found unmodiatoly obbI of the fault, inia waa hiHod 
ooimlotoly 

IwienM apieala (L ) Bolbgiam. — Flania weal of fault wore thimiqjmon than j^la 
east m adjaoont anaa (Thia opoeiOB langoi lo 600 fhet abovo the aeO 

Aunhonia grand^/bha 0 and 8 Yoiba Bouma — BunDar alight dineienoea an in the 
pneoding ooBB 

nia^in moriMaia L Amw^puM — Coming up fteoly like yunqg bladaa of gram 
weal of lho fault Not apnoaiiiig at aO or mluetantfy on eoat aide 

Johiimb eoraam Qtny Jimhy Jaumea — Lam raadily found on tho oaat ade of tho 
fault Planta on the went aide were m aomewhat better oonditlon 

i^vliia apeeim Planted. — AD mdividiiBla on eoat mde of fault wen dead 
Simmary — The difhicnoe m tbe health of the planta east and weabof faultAnoe bidr- 
eatm oompualiybly leoBnt ehaira m eonditiona and would be eBqdamad by the Bmumption 
that then hod been a abonga or leyel eoat of the fault If them hm been no aueh duuge 
it would he difllenlt to oay why the affacted oiem ahould euuforni domly to tbe faidMnae 
The planta on MaKiwinan lahmd wen oloo eumned The argument m f arar of 
a deprmrion for Pepper Island eoat of tbe fault would hold good for MoEainnaii Idanu 
On the other hand, I ahould bo Btrangly Bgainab the opmion that the eondition of ahoBfrlme 
jdanta i"d’fl*tiwl a ehange m level on the east ahora of lagoon. 
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msaxL BOS to CBmAi sfbiigs lake 

Came tfffuJiniUnce — The poiiit at which the fault-tmeB mto'^cts the ahoie, on 
emeigug from the oeenn on the eoulii anle ot the Gdrien Gate, n onlj nppioumatelF 
known About 0 876 mile to the aoutheost ot Uuaael Bock, it haa located with 
preonion at ita inleneotion with the wagon looil on the neat aide ot the coastal nJgo a httia 
below ih neat, and thence followed ocntinuoualy fbi many mika FlojccUng its coiuse, 
fheio detraining, in a nmthweBleil}' duoction, it would pass out to aea in ^ midil ot 
the large lendalide whudi aana the coast lumediatdy to the noith ot Hiiseel Rock, whcie 
the haul beds of the Maced aeiics leat upon the oldra lookn At the tuna ot the oniLh- 
quoke than was an extensive movement oi tiie Inndslule, and a tongue of landslide mato- 
iisl, about 60 feet higjh sad shout 200 feet wide, was piojectad into the ooenn aeiOA tlic 
nonow atiip of beach '• This movement naldinlly obsouied all e\ idenoo of the position 
of the Emflttaoe, whieih was doubUem ovraiid^n 1^ the dule All about the eicsl to 
the east of the laj^ideb and on its south sido, the pound was giently dialuibed by Oebh 
lnHiiliriw ooeks, acsips, and Besuze^ extending wefl beck fiom the odgp of its entiieling 
diffe It appesn to be prabaUe that not only did the movement of the londslule obscuic 
the evidence of the foult-tiac^ but oho that ^ lattra was hne diffuse and sealleied, and 
that the diaploeement was supra 6cially taken up by the ploaticitv of thslandabdemateiial 

Fiom the point southeast of IJie Miimd Brnk dide wheio the faullrtioce lesumea its 
de6nita and easily raeogniaable oharaetei, to Giystal Spungs lake, om intoimalum lo- 
gjBiding the ooune of the foult-tioee and the eoiU movument on the fault is in put fiom 
observationB «M»dp by Mr Robert Andeiaon, and m put fiom obsei rations leemdsd m a 
papm by Hramsa Sfduiaaler,* supplemented by the obnaratums of Mi II 0 Wood, 
Andrew C Irawaon, sad others 

South of the read, at a pomt 0 875 mile aouthenst of Mussel Rook, bqgmB the fuiiow 
whuh mniks the saifaoe pstli of the fault The hiirow as sueh does not moss the rend 
to the noith of thu pomt The sid»4iill dope, however, la veiy much fissuied by Mnd- 
slide movements both above and below the loo^ and aoups me saon Fiom thh point, 
the funow runs unmteiiaptedly southeastwaid to the esat side of the noith end ot San 
Andiesa Irake^ where, with a eouiae of about 8 33” E , it paws beneath tho walras of 
that reservoir As it appiooches the lake, the tiaoe of tho fault does not lie in the axis 
of the valley, but runs ol^ its eastern ude It thence passes thiu the lake on the nmth- 
esst side, orossing a number of small piomontones, to tlw east eml of Sou Andios'^ dam, 
thence, with a oouiae of 8 37” E , it tiaveises dm eshl hide of the vallq}' between this 
dam and Lowoi Oiyetsl Springs lake, passes thiu the lotlei and inteisects tho old dam 
between Upper and luwra Gk^tsl Spnngs Imkes Rquml this it skiits the southwobt 
side of the upper lake, partly u the wntra and paitly on the piojecting points, and finolly 
leaves the Isike about a 026 mile fiom its end, foi tbe stags of tho watei of Apiil, 1006, 
having hare a oouisB of 8 40” E 

The mean eouzea of the faidt, os thus closely followed fiom the vieuuty of Muesdl Reek 
to the end of Upper Giystil Bprup Lek^ a clbtonee of about 16 miles, is 8 30” SO^ E 
But the tiaoa ■ not a psrfeetly itiaight line Between MiUbel Rook and Sun Andiens 

■ Ob Fdbnuiy 27, 1007, acoontaut to tho obwiwtiom of Ur H O Wood, thih pnqaeting tongue of 
hiuMide hod boan oitinilj' iBututedoy the utm of the mvea nod abBenient of the bwh and vn^ddl 
bad bom nratibUlMd 

■Tho WUa Buppb of Sba nnoan hrftB«,diuiiig,BDd nfbv the Bnthquoka ot Apnl 1& lOOb, wid 
tho ButaMiaeiit cEubamtuia Vow York^ UOO 
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dam, llic lioco of the fault b tlightlv concave to Uio blaoig^it lino conncotiiig then twu 
poiiils on tlic tault, llic concnvitv Ik iiir to Ihc soutliwent Between Unn Andicob dam 
•iiul tlic end ot Upiici Ciiblal Spi ingb I^e,tlie liacc of llie fault h ognin ooncavo 

lo tlio sliniKlil liiu* lietwccn Uiew points, Imt n on Uio opposite bide of tlio fault, tlio 
cijiiravilr hue toeing the neitlieobt 

Chttwitui\lust^ (Ae Inidlrliait — Foi IhbblielLli of from U to 16 imla^ Ur Bofacit 
Aiulcibon, who oxemiiuil Ihn leiiiloiv u>ulci dueebon of Piof J C BiBnncr,deBOiibca 
the tince ol tin laulL os inaiLiil Iq* a faidt of uptuinod eoiLh lebomMing a gigantio 
iDulo-tiubk TIui I upline mnr be linu'd nlung cvoiy ieot of llio wiiy wlion not below the 
Wiiliis ol llio InhLb It swiis 111 wiillh fiom 3 oi 8 Icet to 10 foet^ but at times bianohcB 
out mill scveiul fui iu«b tiuil iiu liulc a hpoee of 100 foot or moie m width Such biaiudiCB 
suiiiel lilies join ngnin aflei n slunt iiitcn'ol Sometiiiuw it frame a eioek 2 ra 3 feet wulo 
iiiul sraeinl feet duiii, oiul in ciLlioi plaeob shows a veitiool well of eoil on one sule ra the 
olliei, seveial feet lii|^i TIu' lypied oecuiieiu.e iii tuif-oovumd helrle is a long, btaoight, 
luiseil lino of blucLh of eocl Inuken louue and poilly ovutuiiiod It b time shown in 
{dale (ilA, n 

Vssucuiled witli Iho fault fioeluies nie many latmol eieclra, ovtonding away fiom the 
tault ill a lunlhwaid, ni iioith sliglilly caslwud, diioolion. Hint is, at an oblique an^ lo 
tlio iMiiUusnt sule Tlieso eiaoln wise l•spcalnlly obuiubuit olopg the nortlicobt side of 
tlu> noillunii ludf of Ciyslal Spnngn IaIgo, anil botwoen Uioio and Ban Andicas lake 
InijIacaUieyiunolloveiyfootoi fowfeotfoiadistanoeof lUOyaidsoi mrao, and iqpun 
lliey do net toim fui some distance Tlu>v vniy in sise fiom minute eioviecs in llie 
earth to fiorl lucs a foot oi nunc in w idlli Bise oiul Uime tliev foim Imos of bioken sod 
viny like tlie main luriinv in Mire, wlule Uu7 liavo a hiiigUi of Oom a few feet to sovoial 
hiiiulicd foot At llie gioat chiiii at tlw head of Sou Mateo Onnyon, Uicao maeka omeigod 
linm tlio Like aiul inn iioitliwaid up on tlio IiiIIn fra Hmiuiil liundiod ymih, bicakiiig the 
leiuieM wlmo Uicy rmst Vlate Ifla iJiows loigi* lateral eraokb of tins drsei ipUon, nlioody 
IMUlly filled up, riosHing a loiul tlmt iiiiis iMnlk*! to tlio fault at tlie uppoi end of Gt^nlal 
Hinings lake Tlw maui line ol fmetiiio n nlNiiil 60 feel beyoml the fonoc, and the 
(locks mto Um luiegiound at an aii£k> of I'tom 36” to 40” with the nudn fault- 
tiaec Tim fcniw ih pulkil iiimit iO inelun in Uiotwo pJacm winch aioahown in tlm photo- 
gmidi, and a total id 10 f»>t in ten dilli>ienl bmoka in Ilua loealilor, within a distance 
of 300 ynids Sudi lalond cinoks ns tlieae woie not noted on the bouthwoat sule of the 
fault 

'Hie Intisal cneks desoiibed slnvc make mi anf^ of 46” to the geneial lino ot the fault 
fioeluie Tliey ajiiieHi to Imw been [notluccil voiy muoh like tlie fkaetuie linca in oran- 
luesuon tihls ol liuikliiig hloiies Tlieio was ovulontly peal inomme bidding togethei 
llie two faeas along Uu fiooluio A dam mode of eailh ^ reek divnlos Cryskd Spilngp 
lake mto two pails This dam (nosnes the laidbliaeo at lig^l angkis, and sraa offset 
but not badly cracked or mjuicd by the movement Tlio fbnoos dial Iim the load weie 
waiped and their boaida bulled thiuoul the distance acKH the dam Theeaxthquake 
rendcied ttwim too Iraig fra the distance hom the hdls on one aido of the valley to thoM on 
the oUior The infaenoa la that a stiong eo m pnaaaion took place The aliidionHnding 
shown in {date 02a fmnialm fuithiw evidonoe of oompioaBion In the same way the 
heaving up of the sod into a long, laiaad mound, for most of Iho ntont of the fuirow, 
suggests latoial pichoie The fraination of eraida a fow inehcs to 2 or 8 foot wide m 
plocea along the funow seems to eontradiot the theny of oomproBSion, but theae an 
rogpided as due to the iiiegular, eioohed fiactuiiiig of the surface and the faulting of 
ur^idanties mto justaposition with one anothor near the surface The open eiaeks 
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weie new found to be of peat cxteat, but wcio ueually folhmed by ^ctehn along 
whidi the eerth wee beeped up into e mound, ae if by being pieet logic^ The auiface 
finiow indioatee (hat theie ma a nne of Qudiing aonie 2 a 8 oi nune leol mde TVhcie 
a Bimilar rinm nnrtinn of the fault la viewed fioin the qppoute duection, no buch face is 
exhibited on the noitheast aide, but iihdead a mass of ciudit eaith piojecting beyond its 
toiiner poaition 

Q^aaCi myhneaa, pipn, doma, ate — About a mile southeobt tiom the point neai Mubsel 
Boek where the fuiraw was fiiat noted aa a deaily defined featuie, the fault-dace poesea 
thiu the bou^ of a wdl-inarked avldle Thb teatuie is moie aocentuated than aundoi 
featuiea at other pomla along thn poi tion of the nft, tho many eudi aie found Southeast 
from thn aaddle there n recognisable m the topogiaphy a ^stiiict hne of foimei move- 
ment, lying eaat of the fault No hiirew followb the hne eontiniiously, but an oeoaaionBl 



diort fiaaure or oiaek luna along it foi ahttle way To the west of the place la a umiloi, 
but lam well marked, topographio indieatiMi of a foimer movement, ^loi on no evidence 
of any mov em e nt on thn hne at the time ot the At the point where the 

faulMnee araaaaB the road, 1am than holt a mile farther on, the roadway fence weia 
broken, but the effeeta srere oo ooifuaed that the meoauie of the oRhet ooidd not be 
deteiminBd The apparent honaontal diapiaeament waa dight 
Still farther to the ooutheoat, ahout 1 2S milea, the fault interaeeted a fence and not 
only eauaed it to be offmt, but the intoneetion ahowed olreily the effeet of the dreg m 
the earth movement The bearing of the fence n N OB* E , ao that it la approximately 
trenavBBetothahneofihefault On the weot aide of the latter, the fence ouffered a dn- 
p l ae em e n t to the narthwcet of 18 feet from ita fonner poaidon, mA thn diqdacement 
sraa effeeted a bending or eurretuie m the fence hne extending weateriy bom the 
faidt for a diatonee of over 200 feet On the eaat nda ot the fault, the fence sraa bent 
away bom ita former pontion, m Ou tame dinehm, about 7 or 7 26 feet, (he bent pardon 
extiaidm g eaaterly bom the faolt-daee about 45 feet The two enda of the fence wue 
tiiua offaat on the Ime of the fault aafy 6 75 to 0 feet, ahho the total diaplaoement waa 
18 foot. The dioplocement ■ ahown m fig 29 At a ggo yarda 

b^ond thR, on t^ Bift, the fault-toaee srea found to be confined to a furrow about 6 feet 
snde,paming thru ahttle trough between an outcrop of Fraaciacaaonthesreatandafine 
oon^merate (Moreed) on the eaat 
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Nowluae along thu poition of the fault-tiaoe bolwoen the slide at Uimd Rook and 
8sn Andioas Idn was there obanvod any dofinito OTidenoo of vertioal diaplaoement. 
There was a hint of alight upthiow on the woslein bide, but it ooiild not he tested by 
measuicmenl Thcie wcie, in gonnal, finiowa on atha aide of Iho main fault* at eanoua 
distances up le 200 feel Some of these woio peisiatent Eor eensidsiable diatanees 
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In JS — IidB wap rimhf poiilllni of lina taiMa, A, B, Hid 0, Uh 
oAiaUolMaliuaihinialHSp 81,jr,HidAI 

About 2 milm from the upper end of San AndroBB lAko the fault eneountots the 80-inbh, 
lammatod, wiou^it-faon pipe of the Spring Yallqy Water Oouipany, whurii prior to the 
eartlupiBhB eanycyod tlio watei bom Pdarailoa Lake to San Frenoseo The matal of 
the pipe la about 0 1B7S inch thick and coated with aaidialtuffi The pipe is buned in the 
Bed at a depth of 8 to 4 feet The pout of mtaseetion n near Small Rawl^ Gsnyon 
Hbie the comae of the pipe awuga bom a noilhwoateily to a more nartherly eoune, 
and the fault conaaquon^ mtaneota it at an aouio an^ At the point of intoiaeetion, 
the pipe was obliquely abaaiod apazt and tdoacoped upon Itadlf, oftaetmg a chartening 
of about 0 foot The amount of the tranavene oftaot meblved m the ahaar was about 
half the diameter of the pipe The pmtion north of the faKeak was moved east and tde- 
aeoped aoutharly Fm 0 RS mde aouthcaat of tins point, the path of the hult lay on the 
northeast aids of the pipe and nearly parallol to it* but a ah^ diatanaa away. About 
820 yaiita BouthoBat of the intmaebon, where the pipe, buned a few biet bokiir the am- 
faoe, aaoenda a nalng alqpe, the pipe had eomplet^ eell^iBed for a dntanca of aavcaal 
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yaidSi due doiibtleBB to the ntaUiBhinoiit of a pirtul vAeiium within the pipe bj the 
sudden withdiaml of the watei bom the uch m the pipe at the tune of the ehook, oiving 
eitiier to the Imilrnfn heloWj oi the piopulhum of the water induced by the ehook CSco 
plate 00b) 




At a pomt about a mile Cram the upper end of Sen Andieae lake, the fault mUaboote 
a bend m the pipe at two plaeee, and heie epun the pipe wee tdaoopod CBoe plate 
00 a ) The eoniditionB at one of theee mtoi&eotioOT aie thua deeciibed by Mi Robcit 
Andoaon 

The pipe molcea an angle of ahoot IB* with the fuilt-tiaee, the end of the pipe on the 
north BUB of the Ikolt running that much neaier the noith The anda of tlw pipe on 
opponte aidae of the fmotuie wen thenfoie diiuat into each other Hie fmiow waa at thn 
plaee divided into BBrenl amaHer oncB, the dwtubed wne eoienng an area of conaidenble 
width The pipe waa hrakan m three plaoea within 100 feet In one plaee it waa tele- 
aaopad BB muMB, oa ahown m plate BBs, in anotfaer 17 inchra, and m a thud, the one 
faxthert north, 41 mchaa 

Near the head of the lake, the pipe me apm mteiBBcted by the fault, with leeidta 
deaenbed by Mr Andereon aa Cdlm 

The pipe hne luna almoat panllel with the fnoture, bub ali^tly more to the neat at 
thia pomt, ao that the aeute englre made by the endi of the pipe with the furrow were in 
thia caae on oppoale mdee of the furiow to three m the two prerioua la other 

worda, the eontneeat end of the pqu wea fhithar to ^ anat than the aouthaaab end of the 
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fuiiow Tlio movement vrit iii the Mine diieLlion ns boftiio, Ihoietnie n iwlling apart of 
the pipp took plan* inblonJ iif a Lonipievdon Thcio opouned two bicaki in llio pipe (too 
plate SOv), tlic iiiiun one at tho (lovsiii^ nf the fault, and tin otlioi IfiO joid^ avniy on Iho 
nnilhoiist mIp ot the fault, but vpm iH*nr it, the mpe Iipiitg aJmobt porallol with il \t 
the mam bleak, tho pi|jc wnt pullnl iput RO iiipluh, and ol tlie other one 21 5 inches, 
inukinK a tutnl ditplviment ol b tibO topt Tlio pipo wnt not quile pamllol with tho fault 
ami Iheicliiio tlioio wat u ^ligla uIImL, at iiftlil unifies to its diicolion, of 4 im hes it tlio mam 
bioak niui 2 iiu lies at I lie iniiuii one, oi a total of 0 iiiclin A feneo which meat tho fault 
at tlio niiun biouk is ollsut 0 5 loot (Plato Qtki ) 


Tlip iiiile\ map, fig SO (p 00), nulicatps the 
position 111 tliipo ilihkipatpcl Icncps which wuio oui- 
vvyi*il by H B dyiiimgtoii, C K Tlu* fciieps me 
maiktHl .L,B, C One ol thoso lpuei*s, C, in'oi llie 
uppci mill of Son^Viulieas IaLo, ih nenily iioiiiiol to 
the tiacp of llic fault, oiul its fk^foiiiiation cxleiulb 
ovin a Miiu: 1,200 loot niik*, the total displaopinunt 
oggKitpitiiig 10 0 fcpt lime, as ubuol, tlu* poi (ion on 
tho suiithwi>it suki of tlu. lault inovpil irlolivcly to 
tlip iioiLliwi-st, but llicip was a ilistuicl iliog on Uio 
nciitlioasl bide* in llio samo cUiection hg 81 ) 

'riiu ollhuls in lliice olhci tunu's siiulluinsl ot Hon 
Aiulipas lAln* aie shown in figi 82, 83, and di and 
lilntub OOn oiul Olu 

Tliiiiout tlus 3-inilc stretch within which the inpo 
lino iicaily iianllelb the fnult-tiacp, the poUt ol Uio 
lattm n htiongly nioikal 1^' a proiuinont fuiiow in 
tlio mnI, with llu! usual dioicunal nacloi nul vniinlile 
wultli Tina fuiiow luM on tlic noitlmast aulc of tho 
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lake for tiha fint 0 876 of a mda of itb Irngth It then entaa the watei fjdate Olo) and 
followB the luvtheoat side of the lakej a liti^ distance bom dune, to the San Andicns dam 
at the lowci end of die lake In thiia diatanee oi neaily 2 mdea, the fault-tinee emeig^ 
born the water at a numbei of pouits wheie little eapea piojeet into the lake The oioaa- 
ing of thcaa oapea fay tha fault-liaee imlieatna that it follows a rmy stiaig^t comae beneath 
the watai ot the Inlrn On Che last these ptomoatuiea traxeia^ bv the fault, the mam 
fault-toaoe has aaneiated with it a numte of auviliaiy cracks Between the mom 
taidt-tiaoe and one of the diveiipng craiAs, on the kouthweat aide of the fault, n a biiok 
and oemont gatawdl m connection with tho tunnel which takes the waleib bom the lake 
towBid Millbaa This gete-wdl was cnoular in eioaHootion, the inaule diamolei being 
about 26 feet Tha ncaieat pomt of the atiaotme to the main fault-tiaoo la within 6 feet 
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The walla on about a foot tfawk, and are stiong^ butbeoaed As a residt of the dioek 
tbw gi tw w ell was diattarad and dafoimed so that it beeamo o\al in oraBS-aeetion, the ea^t 
and west diametar baooining 80 feet and the north and south diameter about 21 or 22 
fast, aa diown m tha aceompanyiiig figure A new eonerate gata-wdl a few feet to the 
north, raotongidar m erorea c c t um and having thiee compartmnita, 26 x 26 feet, 
woe nninjurad, altho on the Ima of the same bundling ciaok A concrete manimia 46 
feet northeast of the domagiBd ga te w all, alao on on anudiary mok. was aimilailv unaf- 
fected (|3eeflg.a6) 
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At ihe San AndiesB dam, the fault past thin a loeky kndl whidi anvca as an abutment 
for ihe dam on both bidea, tho embankment bang in 2 paita Tlio locka wae ahattned 
and the load ova tho dam and tlio fence pnialloling il w.ro oihet aavaal feat m the 
UMiol dncetion Hie giound hae was liavaacd by lOvnBl uaeka, Lboao on the aoutli- 


f 
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west Bide of the iBxdt bBaiiflhhig aontheilj bom it and thoBB cn the nmihcBat ode bnaeh- 
ing norUiaily. Babw the dam a heKvy wooden flume on a tnatle withbi flO feel of the 
biilt4mee was demdiahBd for about 60 bet of Ita length. 
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About 126 yaidb bdow the dam the fault pdat thiu the lowri end of a monn clj built 
buck and cement ivaite wen tunnel The unidc Jumetei ot tho tuniiol wae about 7 
01 R teot and the walli wae 17 inrhes thick At tlu. inhisoctioii ot the toiilt within this 
atiuctmCi the iattn wae ato\e in and biuadicil m {uocLt loi a distance of about 28 tcct 
The tunnel wna ^bct aboiil 5 leot In tlio ehnttoimg ut the biiok woik, the oiaeke and 
luutuib in no caie followed the cement between tho buehe, but biuke amoA^ tlie lallei , 

■_ mm ■_ a.! a.l_._ l^-.l _ ^l_ __ 




altho tho biicia weie evvlently caiefully elected niul ot good quolitj' Scimal ciaok^ 
tia\eiBod tho tunnel longitiulinall} and obliqiiLlv to the luntlica^t ot the pait that wae 
demdidied (9ee fig 30 > 

Abnut 660 yaide below the Han Andieaa dam, the fault-Uaee aoet a boundai} fence 

between the eetate of D 0 Udh 



and the piopeily ot tlm Hpiing 
Valley Wata OompiuQ , eauaing an 
utteot of about 10 feet IIcic tlic 
defoimabon of the fence wBb dis- 
tiibuleil ovH a aone 300 feet wide 
m the diicction of the fence, oi 
about 260 teot in a diiccliun nui- 
mal to the baee of the fault A 
amiTy of tho didooatod lonee 
madcbvB B Ssmiington, C E , h 
khown in fig 37 Half a mile be- 
low the dam, tho fault a 0 un most 
the Filaieitoe pipo A note by 
Hi Andoibon Ok to the conditions 
at thia mteikcctum la aa tollowa 

It n a Moot pipe mado of non 
1 inch thick The Ihull bioha it at 
•m upward bend Aa elbow at the 
bend was ciukhl by the oompic^um 
and thiown down, while the two 
lemnming ends woie bi ought about 
82 mehee neeici tQgethei At the 
mme time they wmo faulted pant 
eoeh othei a dataneo ot 20 menca 


The pipe luna N 26^ E , making an angle nf OP with the fracture, whioh heie inns N 
40^ W The teleeeopiiig at this angle, Ming 22 indiei, i^ewita 52 inohei of faulting 


In Una neighboihoud the fuidt cioat a wue fence nenily naunally, the hne of which 
had been caiefully eatablidiBd by a aeuee of atone monumente ^e fence marhe the 
boundaiy between the estates of D 0 Milla end A H Easton The deformation of the 
fenae as ehown m the aceompaiQ'iiig diogmin, fig 38, fiom a amvey by R B Syming- 
ton, C E , extended o\er a aone at leant 2,200 teat wide On the eouthweet aide of Hm 
&ulMiaee, the fence waa rinqilaBwl to the nmUiwat a dutanre of 0 8 feet, and on die 
noitheoBt aula it waa diqilBcri to the Mnitheaat 3 4 feet, making a total duplaeanicnl of 
12 7 feet and diowiDg a alight diog doBe to the hne of the fault Thera wera tsro par- 
allel exaeks reprciwnting the fault about 00 feet apart, and the ohief difeplaoement took 
{dace on the west ciaok 

About 0 626 mile fertha eoutheaat, neei the uppn end of Ckystal Springs lake, the 
faolt doet another fence shosniig a dmpilaoeiiient of 0 feet About 0 26 mile aoutb- 
eaat of tine ploee, the fault aoet the Indn Aeek -Usnidi pipe line Bi^guding t^ 
mtcneetion lb AndeiBon wiitee 
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Jusi nlmve the nnillmn ciul iif Civslal HpiiiiKi Lake, a 44.>incli uaLci main made of 
linn t) 125 ini h Ihiek luns up Hie hill lium llic lake valle^ in a diiccLion about N 2B” E 
Thii line n Iiuiicd all tlie way unclci tovci.!! tn>l ol iml Tlip fault iin^an il at the baec of 
I lie lull, 111 Its N J7" W (oui<«, thus niiikuig an OLUtc angle nf 65” wiLli the pipe line 
\t llm inleibci'luin of ilia fault ami tlip |ii|m> line, llui hca\i ii\ctb nt Hie pipe W£ie tein out 
nil the wuv uinund it a •o.ilion jinnt and tlie tun ^ctioih iieie inmiinrl into one aiiolhei a 
ilislanie of 4 IcpI 4 imhcs In ailililinii to the tek'O.niniig ot Hut luiw, a slight ehniiM in 
MUiisi was imluroil, mi that the iiiiiHipast end tinided one oi two iiegiecs nioio Inwuid the 
east III III tlir uihei end This was shown liv tin iiwl that the btiikon endb dul not fit into 
Oiiph otluii siiusiely Thpie wns lui lateinl displaieinciil, the wholo ninvemcni having been 
taken up br the teirsinping, but lime was a Ijamliiig ot tlie pipes at the point of the liienk, 
ns mcntionoil Tlie ni,uii part of tlu: pitw, at a distanie fiom tlie Iniilt, must hiive moved 
with the land At the fmill-tiiiie tlioio wue a Imul hinounLing tn one oi two degices 
Hiippnsing llw Immiiig In Iw uinplp, this amount nuliraled that tim laud must have euiied 
tlie piim the dislamo lupiuvntul hv the telcsuiiniig, ui abimt 10 tool, within SOO to 500 Ihot 
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of the fault on one ude, and that Inmnd ioieli a point the pipe must have piespivod its 
noiinaliouiso As a mallei of loci, this some rape wna Inokon on the nnitheast side ot tlie 
fault about 400 feet hiilhpi up Hie lull Tlie Ineuk oeeunod at the iiinction of 2 bectioiu, 
llio iivots having been shenied nil and pait nt Hie iim tmii away et tlie iivet holes The 
ends were pulled apart A t76 inches lieie the inpo lesunied its foimei enuisc, hut owing 
to the tJignt amount of the pipe diaplayod by the oxraviiLion, it wne impomilile to see 
whethei a retuin bond orouiied oi not Devond the bieak tlie diioctinn waa ee before 
measuied, appiammatel> N 28” E No such btoak ooouiied on Hw southwest side of the 
fault A Lieck sraa foimod u the oaith at nght an^ to the pipe foi eovcial yaida on 
either ude of the bieok 

The measmementB ot the cnginooia of the Spiing Volley Watci Company on the 
bieaL and displacomcnt of this pipe at the mlcisoctum above dcseiibcd by Mi Amlei- 
son aie given in the ocoompanying diagiMn, hg 80 

About a mile aouthcaab of the LoeLs Cieok pipe line, tbe tiace of the fault entered 
Giystal Spiingi leike for the atago of walci' of Apil, 1000, At 8 0 milea farther 
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wutbMbtj it crones a BmiU point projecting Into the lake from the noitheaiit bide 
TT«lf a faqyond it paMO thru tte dim betmen Upper and Lower Ciyatal Spnngs 
Tjilrtw 'nuB dam u now wnidy a cauiewiy aaoos the loho, the watoi on both nda 
ntandmg at the oame level The dam wm nndeied lupeilluoua except ob a oauaeway 
by the oonatiuctum at the great emciete dam at the outlet ot the pieoent Lower 
Ciyetol Spungji Lake Ihe lattar mi umnjmed by the Haithgiiakn, a eneful exami- 
nation having foiled to leveil even a etoek m the ^tlendid stiuotuie 

Where the fault mteiieoti the oauaeway dim between Upper and Lower Ccyetol 
Bpnnge Lakee, the dam wa« diriocated and ofbet about B feet (Fig 40 ) Una die- 
idaeoment woa well maiked in the roadway aetaae the dam and in the fenoee wfaudi 
pamllel it The feneoe on both lulcs of the road weie faaoken and the boarde wme 
buoldedaiid ehoved over each othai « the tdeidiona wnes moosing the lake oogged oon- 

ndeiB^y, diowing that ^ movement biou^t 
the pdm doaer together The faota indi- 
eate, u previoualy stated, that, m addition to 
the olhet of the dam along the hne of the 
fAulb, there wia a notable oampieaeion m the 
diiecbon noinial to it Beyond tine dam tho 
tiBoe of the fault la paitly beneath the lako 
and porlly okirtB iti aouthweit dioie (for the 
water level of Apid, 1006), and Onally leaves 
the lake on that aide about 0 26 mile horn its 
eoutheiBt end 

Eipewm tf th§ JanA^pbaiB (R Andeioon) 
— In addition to theevidenoe given I7 fonoa 
and pipea, there ib the diqdaMnient of 
earfacei a^ aotual aapoaurea of the fault face 
at the nnCme Examination of mounds, oro- 
bonkments, and dune lina moat by the lup- 
tme UMJiUy revealed a diqdaooment of the 
Buifaoa, and an interruption of the dd lopo- 
graphw oothnee In t^ eoae of nnoundB out 
Iqr the fmture, the dieplaoBment moluB iledf 
appozent m vertaod Boaeps In eonaequonoe of 
the euived Bnzfaaee beug faulted past each 
othm At the rmthweit face of a hiUoek, 
near where the fuiiow emeiges bom Giyatal 
Spnngk lake, tho mutheait nde of the mound 
— the nde amy bom the lake — hei ictieatod 
lelativdy, leaving a poituin of its lower dope in juxtapoeition with the hi^im dope of 
theotherbide AhoiiaontalhneaiirasstheexpoaedfBee would give the distoneo moved, 
piovided no oubsidenae hod token place, srhioh doea not eeem to have been tho 
The diatanoe could be only appioiumately measnied, but it is at least 8 01 10 feet A 
n Bck 2 to 8 feet wide and oevenl Cast deep oepaiatea the two walla loo^y Lookingat 
the othei aide of the lame mound on ineguloa fooe eoveral feet m hei^t la expooed on 
the runtheoBt nde of the fault) the natunl leoult of a longitudinal dippmg The fault- 
ing of raised surfBoas after thia fiduon was diseovned in venous othm uiatanen 
large hills wme erost only two or three times m this stietdi of the fault Thqy wme 
not BO offeoted 

The bonks of abeam dianndi aametames pw a a rv e d evideiioe of the movement even 
moie oomplBtdy than did mounds Almost eveiy gidly most by the baeture sufibied 




THE EARTH IfOVBUEHT ON THE FAULT OF APRIL 1«| leOB 


103 


B diBjointing, midtmg in a naiiowing and bending of (he chennel at ane point The 
banka on the noitheaet and southwobl bides of the fault weie thiuat peat each oUioi Aoiiili- 
OBBt and noi thweat, inpootivBly Uoually the movamimt loauUcd in the ciuahing of the 
looM eoith at Uie auiface, while the lools of planta (eniled to hokl it in place, ao tliat the 
diaidaoeinenl wna not evident in ile full efleet An mnunpln wheie Uih ib well ehown 
ooeuie in the eliarniol of a mall vlieam lunning at ii^t an^ to the fault volliqr jiM 
noith of Uio noith end of Gi}stal Spiings lAka The banka ot the gullv weio about 21) 
feet hig^ IVlioie the fault riowB the Boutheaat bank, tho parts on oithei aide of the 
CTBok faidlod poet eaeh otliei hounoatally, the leaidt tong a lelalivo diaplacoinenl of 
(he lunthiant aide of the fioetuie at loaat 8 foot towmd the ooutheaet nioie n no 
vatiool mosomenl appaienl An aBoaipment la loft eispoeod on Iho vuthweet aide of 
Uie fault fiom top to bottom of the oniDankinent The matmial of tlia bank, plaetio, 
aigdlooeoua eailh dmived from waalhoioil itude, waa oli^idy moist at tho limo The 
fault planob aie closely appiest 
and the olay sraa loft dioLoMidod 
and Imod with diatinet hmiaontal 
atnations CPIaIo 08s ) The op- 
poaite bonk of Ihe stioam gives 
evidenoo of a aimilar movomont, 
but the loom onith waa held by 
loigo loots and the diaplaoement 
of tho undalying ooith waa ob- 
aound The two pia]oebng faeoa 
of the opponle banka almost mot, 
making ^ diannel very naiiow 
andouivod* 

A bleep onibankmont of weath- 
ered empentuui and aoil ocoms at 
tho BouUuirn end of San Andieoa 
Loko, wtoo it IB aoat by Uio 
fault The aone of luptuio u 
aeveiBl foot in srulth and the 
bokon maUnial on tho noilhcoal 
aide la aliown piqjeoting aeveiBl 
foot boyond ita piovania position 
in oonUnuity snth tho aoipontino 
olopo A dBfdaoomont of the 
ahmo lino la obBOivaUo at aovaol plaoos srhoe tho fault fiasuro onUns Ibo lake 
Wherever omoka wmo oponod, acoiidi was moilo Eoi the diqoinling of aquuid holoa and 
othor diaoiigiBnoieB due to ahifUng, but with lathcr unaatufactmy icaiille Roota, 
hosrever, were found boken and displaood in aoconlanoe snlh tho gpiunal movomont 
OB riiown fay otto tbngi In genoiol, the search fm ovidonoo in tho sepaiation of 
different of vegabtion m of ookn in the eaith, etc , biled to add anything of value 
to evutocaa of otto kuida 

FfftuaZmeaoiiieid (R Anderaon) —No proof waa found of a vmtical movoment along 
the fault hne Bore and ttoe oeem amoll oacaipoiento along tho fiasinea, vaiymg fiom 
a law to aeveial feat m hai^t They were only local, however, they exhibted 
Tift imiMtmiy m the of the fault upon wfaidi Ihi^ appea led , and were mvanably 
,r»piiTi«Wn either oa fault espoainea auch oa ore diseuat in (to prevunia pongrapha, m ae 

■Ifee write ktadUbMto Mr 0 E Uimdl uri Mr F D FmqViOTBt MUtbm Belmd, Baa Mote, 
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IM REPOBT OP THE C\LIP0HN1A B4aTHQUAKE COHHIBUON 

due to Bl^tth^g of looEcl\ aecumulattid oi uueuppoitod eulih Foi this leawn no eiedcnoe 
n gi\cn to the idea that an uplitt oi downlhiow OKUiied along thie pub of the fault 
Him statement n based ontnely on the evidence LoUcetecl on the giound dioitlv after 
the eoithquake and ha^ nothing to do uith the duectum or amount of railici displooe- 
ment atong thii same loiilt-^ine In sonu. ploecb an upwaid thi ubt seems to have taken 
place, as in the case ot lusing T pipes This may, howevci, Iiave been eausod by wavo- 
hke movement in the giound noai the euitaee a simply the local heaving up of the 
giound ee the leaull ot oompiohrtum 

C3ETBTAL SPBina LAKE TO CQIOB18S SFBllOS 

Fu oul knowledge of the duuactci and extent of the culh'x movement on the fault 
toi Uiat poition of its eouibe lying wiUiin the lunits of the Santa Ciua quorfaanglo of the 
U 8 Gt^gieal Suivey, m between Ckystal Spimgs Lake and the vioiiiity ot Oongina 
Spungy, we ue iiidcfated to ohscivabons made by Messis H P Gage, F lane, S Tabci, 
0 ^ B Bi van, undei the diieelion of Fiofc>«oi J C Biniuiei The notos ot thceo gentle- 
men me pieoeded I 7 a eummuy statement, and aie uiangpd as fu os poenblo in 
aequence fioni noithwest to southeast m the fallouing section 

kumMiaig alaUMCnt iJ C Bianiieij — Tlio fault-baoe that fdllowb the Son Amlicas 
Vallq eontmueb southcastwud in a ncul} stiaight line Bm ond Chystal Spimgs lake, 
It payos thiu the village ot Woodside, the Ptntob Valley, ciobies Block Mbuntun a mile 
southwest of the tnangulotioa station, lollowb down the goncial eouibe ot Btcvciis Ciuok 
a distance of 5 milcb, and thence, following the same gencial dnimtiwn along the easlcin 
Klopo (jt Castle Bock Bulge, poases oil the castein si^ ot the Santa Giua quuhan^ 
neu latitude 37* 10' Wcat of Stanfoid Umveiaity it tdUowe along the noilhcaatoin 
base of the mountuns that lie bciaccn the Pacific Ocean and the Boy Son E^neiseo, 
but aa it pasdca towud the oeulJieabL, it cuts mto the langp and leaves Black Mountain 
and Montn Bdlo Bulge on the noithcnd siilo, whilo south of Suatoga it keeps widl witliin 
the iniiunloins A singulai leatuio ot the toiilt, as it appena at the auifacc, is that in- 
Btead ot following the bottoms ot the valtoys, it often sluts along the baso of one of Uie 
laiLloBing iidges, as Juiwn in tho accompanying scebora (Fig 41 ) Tins is iml an in- 
suiable lule, howcvei 

It will ho seen fiom the iniip,'No 22 , ot Uic isosasmal hneson the Sonia Ciui qiuuliuigle 
that thoie aie sevnal othei faulta within the ueaof the quodiani^, but evuleiices of 
roovcmcnl at tho time of the outhquoLe have born found only on thia San Aiulieas 
fault-line, with the poMiUe cxeeptiun of slight movemento al^ pub of tho Hlg qt 
Mountam fault Cmoke in the giound oceui hue and theie ahnost all ovoi tho uoa 
eov eicd by the sheet, but the aacks away fiom the San Aiulieas fault are due to ineipiont 
londshdite m tn the ■attling ot loose ot wet giound, and ue nut otheiwiao iclatcd to the 
moie piofbund faulta 

The movement that took place along the fault in tha poibon of ita oomao at the time 
of the eaithquakc was almost entnely a hoiiaontal one At seveiol planes cvidonces 
weie seen of veiUeal disjdaecment, but fuithei examination showed in many instanoce 
that the appeuBneea aeia daceptivo on due to loeal eauaes Fbr esample, whoio tho 
fault oioNsee the top of Black Mountain thee who apparentls an upthiust on tho noith- 
east Bide of the fault But it was Eouiul latu that a gieat wedg e s haped piece neuly 
half anuleaeroBshadaottJedon theaeuthwestBideof the faulty pt wHup-ing thw *p pnam n<v» 

The dnection of the hoiiiontal displacement is unifom^y a lelative southeaalaaid 
movement of tho land on the imtheaBt side of the fault 'Hie amount of displacement 
vuiea m this uea horn near leio to 85 feet This variation appeua to be due to the 
dhuaetei and condition ot the giound Usually giound that waa wet and incoheient at 
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tlic Uine of the luplura yidilal nnU was ciu’«ht so m to distiibulP tlic displacomcnt thru 
the bUirouiKling miL In tiiih iilduis, but btllr oi no hoiiiontal thiiMt nppoaiod at the 
siiifiieo Wlicic Oic Lind was widl diainod uul tlio buitncp inatciials wcic dir, tho giouiul 
hold tngclhei boUoi ovrpi along Ihr ti.iotiiii) iW'lf, anil tho dihploccincnt was nuna 
a|j|Nuc>nl II •Ain’t higlily piobnblc, liowfvci, that, owing to the ilcop ilecoinixNtion of 
tlir locLb and tlio rioquent mos'cnindi anil finetuicitl rondition of tlio heflb along the 
fniill, tlio inaaiinum ilisplanincnt ilon lutl appear at tlio nuifooc onvwhno within the 
nioa of Uio Santa Ciui qiiiuliiuiglc Nowhoio has lhi> fioistuio bcon found pn>Aing thru 
fleshly Inokoii huh, aiul in view of the anliquiiy ot the tnull itself, and the OMdoiica of 
many inovcinenli uimii it, Hurh an evpiisuio is not to bo e\pcetrd 




Ita 41 —PioHImaf Hill, OlDWliiiiilUhiB of lull losliipM 

fh]/R<iaZ /fpiuiqii LtUet to Portaki — flnuUirnsI of the •Aullirin enil of Ci>stal Hpimgs 
Tjoko 010 numnoiM emrks otong the hiu* of the fault One Lv* Uian 0 0 mile fiom the 
soullipin enil of tlie laLo pail duoeUy umlti a liousc, llu> rhimney ot winch had Inllen, 
and the building had buiiinl to tho giound (28, nuip 22 ) Alwut 11)0 leet boutheaal 
of Uic load 11001 Ihn hnuio (20, map 22) a uoek 1 r> foot wulo in places luiia appioximatcdy 
poiollol to tho load Hio aoekod holt iul]oiiiing is oboul 4 feel m width, tho downthiow 
licing olaml 0 inehch on tho luuthniil sitlo, the latoial thiust about 1 foot on tho lonio 
aide, dio lunthoait okIo moving soutlieast ioIoUst to Ihc oppouto udo 
About a milo louthcoat of tho lake oic laige cracks, lunning appionmaloly nmUi and 
aouth, in pkoca 1 6 fool wulo At a pomt 2 miloH uuthoaat of die lake, a ciaok about a 
foot wide 10 dobt by a feneo lunning N S3” W (27, mop 22 ) Tho top wuo of thia 
fenoe was laokcn fay lenoum duiing the shook, and the poit noaical tho eraek was anapt 
oft at tho ground, the adjoming poet bong upiootcil, and bont over in the same dneetion 
aathebibkenoine The postaareofspht woodoboutSindica m diometa, and tho wiiea 
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BIB MiAnd bBibod wiie Hub bolt of ciboIeb oontinucs for about 300 yaidb along the 
rood Ntti WoodBule theio xm a S^nch UBidc bonding nmthwestrBoutheBat, with Bn 
upthiust of about 2 mnhwi on the untheBbt Bide A nnok 1 6 feet wide in ptaoeb luin 
N 23” W. Boioa the lood, enteiing Woodoide village bom the oouthwebt, jubt wcbl of 
the fandge, and in places Ehmn on upthiuBt of about 2 feet on the noithcaet Bide A 
Bmall tree on this cioi^ wbb iqnoot^ in the weatein put of the ^dlogp On the 
King^B Mountain load, BoulhoBBt of Woodude, a bigo uacL of the muii fuult-tiaeo 
uoBt the rood, and the tenoea on both buIm oeie pulled aput (jSee plate (12 d ) No 
vmbcBl thioir ms obeervaUe About 200 fret west ot the fault fioctme mio slvubI 
Bmollei eraekspaiaMto it 

Fmthei eoutheoat, down the lond towoid Foitola, the main fault-tmeo oiomb the 
load juBt nmth ot (he aoek and within 12 frat of a giant ledwood Tlia ground was 
mud and ciumpled ocioab the lood, and the uiudis ext^ both up and down the bbeam 
horn this place In a dustm of young redwoods aouthcBbt ol this rood a hooid fence ib 
bent out of line, and huge eioela opened amoi^ the loohi ot tho tioes A wno toncc uas 
pulled in two one of the posts qiht In this duBta of tieoB the fault past thiu and 
qdit a big ledwood btump 

Two fenon eioaniig the eraelc at ii^t ong^ noai 12 (mop 22) had bun thiown out 
of line, thev northfwat poitians bung movod wutheut iidative to thni uuthwebt poi- 
tiona Thqr had been given an dlset of 8 5 and 8 feet luputivdy (Plate 03 b ) A 
latgp oak tiu standing on the aaek was upiootod, while bionehos wue en^it on a big 
white oak bu just south of the built hne 

NoiUnrast of SeuaviUe lake, about a mile, thus la a belt of oiadEed giound 7 or 8 
fut wide, one oaok beug 1 fort in width ^ appuent upthiust was in aoino plaou 
2 feet on the northeaBt buIb AtoUieridBantheieiaiioehaiigBof level OnthePrttola 
load, ]UBt oouthwest of the SeaiaviUe Lake, puallel cneb with a Innd N 48” W , aume 
of them 1 6 fart wide, were formed odou the rood and extended into the mush to the 
lunUiweat and into woods on the BDutheaat Whaia th0y most the load, tho fonn 
bouds were biohnn and the eaith dioved op u ndgu, tho northaut ai^ of tho eiark 
moved aontheoatwaid. 

The mun fault frorture poMS thru the Fortdla Volky and moesn the public loul m 
hont of a aniaU l-atoiy houn Bouthoart of the viUage atme Whme fault momi 
the road, the fhneea on both bhIu were torn in two, and in the prune onchud south of tho 
load the rowa ot trees were diaplaced m aome inslancu ahoub 2 feet The rroeb in tho 
load wme about 6 inohn wide, approxinutdy paiollel, and lunning nouly noitli-^oiith, 
while the dirution of the fault hne iteelf wu about nmUiweit-aoutheaBt 

About a mile beyond FOi tola, a ereck, meaBuiing 2 5 feet in mdth in aome places, most 
a Seld, the omckad pound ipr^ng out fm 10 f^ at mtmvala Wooden toneee moss- 
ing it weie broken, water pipes bent and pushed up to the euifaoa of the ground, and a 
dead bee near the hne of aodc waa tfaiown dom There was an appaient upthiust 
of about 2 feat on its northeaat sule 

Uoadfiam Jvd^ AUafa mUamd — Betsreen 3 and 4 miliw aoutheaBt of Fbitdla, 
many croeka were viadde extending in all dneotiona BovoibI diowad on uidift on the 
east m nutheaBt nde, which is also the downhdl mde Some Qraoka wme fiom 4 to S 
inidieB snde, and had a vertmel throw of needy a fort In other jdacea tho downhill 
Bide hod bem thrust upward, and pmeea of the crust shoved as mudi as 4 inohes over 
the uphill side Near the top of the ndga, just before reaelinig t3«it point where the tiad 
bnnchea off, a 4-uioh endk running B 83” E showed a 4-iiuih upthrow on the northeast 
(downhilll aide Bonthwest of the ndgr and about 100 feet below the trod, on old lond- 
elide dobng back to hoid b bma withm the past year, eovma about 2 oerea Around tins 
dide the ground appeared to have been mudi onoM leeently 
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Along Uiu taul Uio iIiiclIioh of tlie cincka \'vicd oonsidicialdy One an inoh wide in 
lilium, ekcwliLio blanching inlo kci’cml uiinllci onm, wa^ tiocod fbi about liiO yaitb, 

I liiplly along tlip ciml of Uio lulgo Its ducoLion vnii^ fiom duo cast to soulhcaat, and 
llio upUuusl oil Uio wcbt was somolimrh as much as 3 foot Going noilhwubt down Uw 
ncbl of Uic lulgo, nuniuioua oiocks ciobl iii diiceliona vniying tiom Bonthcast-noiUiwcat 
lo lunlliansl-Boulhwmt, scitioI showiiig on upllnusl vniying tiom a fow inehu to a loot 
on Uu‘ >«oulhwcHl aide At Uio fool of the tiail, a laigo aock lunning down the ernla 
ol tlio volley folkiwoil the icnil for olmut 100 ynida, tlion cut onoas tho fields In plMn* 
lira onrak was 2 fppl wuli*, but in ollrar plaeoa a lulgo 8 feat hi^ had boon laisad bosulo 
lira loiul, iiiul ihnp wisp many paiallrl eiacLs wiUiin 50 foot of eithm side Thao wpie 
iipUuusls and dowiilhiowM, vnno as muoh as 1 6 fopl, but lira total cliango ol level aocmed 
lo bo ml 

MpvM lend — A fault InancIioB &nm tho mam Ban Andreas fault m the Ptutbla Vol- 
loy anil aimoa Ura Alinnc load just whmo tho Foitdla load leaves tho lothn At this 
fak fapvoial naoka wme fmmed at tho timo of the coathitiiBko A wata pipe 2 mohea 
m diamotor was bueldod and liflod out id tho giound hae, and faitlrai along the Fortbla 
load this Muno pipo sraa pulled opart FbDowiiig aonthwaid along tho Alpine load, tho 
irazt ovulaieo ol diatuilianoe by Iho caiUiquakc was wbae tho mam fault-tiace aosana 
Ura road 0 76 milo aouUi of wluno Ihp ]^tdla load fbika Here the toad sraa so 
bodly Inoken anil moeked Unit it was not to iido a diivo amoas tho liaetino 

until Ura pkoo sms lojiairod (Flalo OSa ) Tin biralura followed abng Iho aouth aido 
of tin load foi a dislaiioo of 300 foot, toeiing up tho bank with naoka, aome ol wbidh 
sTPrp a foot or nuno anon \7hffla t^ load br^ tosraid Ura south, tho hootuio aoat 
to Uu* noiUi sub of Ura load, making oavitioa aovoial foet doop Thoao maoku continued 
liiwaid Ura norUisraat Uuu the undnbniah, pulling apoal a baibod sme fence and leaving 
many sfcH-maiked funosia thru Ura odjoming fiidda About 80 foot north of Ura load, 
a whlto oak, aonrawhat sraakouod bv d^y a^ fue, srais jcrkal oft Iiy the violenoo of the 
alioidE To Ura aouthoasl tho faultrlmo la tioeeahlD Iqr a sroU-moik^ funow Uuosm up 
in Uip flplda Wboro Ura fractiiro oraesps tho Alpine load, Uuno appooia to have boon an 
uidift of about 2 fopt on Ura noiUicaat aido of Ura fault This apimaraiieo may be duo to 
Ura aotUmg of a pail of tin iidgo of incohapnt mataiah lo Ura south, oi it may bo duo 
lo tho latnol UiiiMt along a aloping arnfaeo 

Wad. Maiailam. — The gioat maas of Block Mountain liea liolsraon the Bon Andreoa 
fault and a bionA fault (Uack Mountain fault) which, aloiling in lira Fbrtdla Vallqy, 
oiusspa Ura Fago Mill nod on Ura nmUi aulo of the mountain about a mile south of Ckilta 
vineyard Thai area holsraon Ura faults sraa badly ahattmod by Ura eoiUiquake, tho it 
IB not dloar si^Uior tho abundant eraeks found ova the auifooe are to bo athibuted to 
lira Inddncn of the topogiai^ a to tho eniahing of the sndgo-shaped ond of Ura fault 
blook Bovaol days aftn Ura oailbquako, 816 eiaida, loigo and small, sraie eounted 
along Ura oounty load (IbgoMill) m adiataneoof baa than 8 nuloabelwoon those faults 
Thoao oraida ran m evoiy dneolbn, and aomo of them srera rlouly altaibutabb to loonl 
topogiaphy, sihib othen out thro Ura mountaina In apparent dincgaid of the topography 

mu mom fault-tneo nunmnn Ura Faga Mill load m a topogiaphu aaddb neoi Aice 
hamo The dispbeomoiit ooomiod akuig tsro paialbl and wdUefinod eraoka 

aome 80 foot opart Thoao eraoka eon bo tneedoaoas the flelda on both ndea of the toad 
Tosraid the nathsraat tliqy oonveigp untd thqy are only a few foot apart Whae they 
oraat the nod, the haeture sraa not a ain^ eleanraut brook, but made up of a aonea of 
■m«n drart ooiAb bom 8 to 6 inohra aeraea, parallel sntii aodi other and "aidintanng'' 
ftcrn— the gonaol dmotion of the haeture Tho fences on both aules of the road srare 
ob o"* 8 foot, time woo an apparent diop of IB mchea on the ooiithsreat 
ode of the fault. The haiaontaldiapboemontBhowed the nartheoat aide to have moved 
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lelatively towud Ihe southeast The aypaicnt mlical disploccinont lecins to be iloccp- 
Uve, or iBthei , it appeub to bo due to tho vtUing of a wedg^hapnl mass on the Bouthr 
wnt aide of the fault The eouth mde of thia man waa ludieatcd 1^' a ciock about 300 
yaidb taitha eouth along the load nhcip a ciacL Jiowed a Jiop of seveial inehn on tho 
noitheaat eide On the Monte Bello Bulge, a mile ooutheut ol tho Block Mounloin 
tiiangulation station, thae iveie a tow imvnspicuoub cincht, aithout any uniloiniily 
of diieotum Juut louth of the tiiaiiguUtion ataluin, thi‘ ciailia wcip muic conspioiioub, 
ono of them was 200 feet long, and hod a beaiiug of N 13* W At and about lliddon 
Villa, a amall laneh iii the deep A’alley 2 miles noi Awe^t of Black Mountain liioiigulation 
station, thue waie no eioCpka in the low giound, e\en wheie they wpip e\pcetcd, aa Ihu 
a on the line ot the Block Mountain lault Uiat noaae^ this icgioii tiom tlio diicction ot 
Foitola 

Pope AfiZf road — In following tlie Page Mill load up Oonle Mailoia Cicck tiom May- 
field, the fiist noticeable tiace of the caithquoke wn a ctack (leaking the load duo cast 
and west, its wulth vaiying tiom 0 5 to 1 inch Wagon-tiackA shoacd a lalciol disploeo- 
ment ot 1 ineh, tho noith of the cindc ha\ ing mci^ wmt, lelotively to ih »uth suki 
Thn Clock was tioied a 4ioit distance into the fi^h bfr«ido the loail, wbmu it di«app«uud 
Bevnol vnallei cion-ciacks inteibcoled it at mtnvaU Thoic waa no appaieiit vuiliral 
dnplBcement About 100 yaids foithci south wae 8 omallci eiockk \ai>ing fioin 0 2ri 
to 0 75 inch ui wirlth One ion N S3* W , and anotlvn N 23* W Tho lallci, boing only 
fi feet fiom a culvcit rio^eing undn the lood, appeois to have hcen dellcrtKl by thn 
horn a cuuiae lunning moie ncailr cost Heia spin was no cvulenro of vpilicid Lluow 
Going on up towaid tlie Alpino load fiom this point, moie aiul moie ciaeks woio fiiuiul, 
luniung appioximatelv east and west, with the eveeprtion of sPioial noilh aiul onuth onrs 
wlieie the toad lan closely paaallel to tho stnaoi Lem thui a mile tiom the hist iiack, 
gioupa of ciacka weio accompanied h>' ^nalL didn of diit fioin the lull to tho wnsl nl the 
load, and toithei on fiom the bhiit to the oa<4 ot it Tho ciarks lan noaily poiallpl with 
the a\iB of the biandi t alley ljuig noitheaat and muthwmt Fkilhci up (ho load, laigo 
eiaeln began to appeu among smolhu ones lunning puallcl Tho fiisl ol tluse wax 2 5 
inphet BoiOBa and lan 8 18*B , with a downthiowol 1 uich on tlie oast snip, oiul uiuhl 1» 
baaed fiom 60 to 100 foot on eithci bide td the mod Foi a mile foiUicr up tlio mail, thn 
macks became so nummoub and (implicated that it was impossiblp to mail any individual 
ones They inteiseoted and ion in all diipctions, and weio all of iiuving wiilllw, tho 
loigpst seen moasuiing 8 mbhm acioas Iho aim of this mack, howuvoi, wm piolMlily 
paitly due to ila position on tho sido ot a hill The laigm ciocln could bp tiacpil fin 
bevmal hunched tcet In some places ciudung had token plocp, oml the layci ul maradain 
on the load hail been humped up and biokcn In this «mc aioa nio many siuall laiid- 
falidea, some loigo enough to covu tho mod, one has ocomicd suico the CBitlu|uaku 

fifsnsiia Creek — EoUowing the load tiom tho junction of tho CasUo Rook Rulgi* load 
with the load tiom Stevens Gieek to Bouhlei Cieek toaoid Stevens Cieck, small piacks 
appealed CKming the mad m a diieetion (rf N 1* E Fuithm eobl ncoim Stuiins Cicok, 
the load was badly bioken up by the land sliding in two dnoctions, R 16* W aiul N 
47* E All along thn lepon maola vaiying fiom a fiaetian of an inidi to 2 incluis in 
width, and lunning fiom R 43* W to due lunth and south, appeal eiiiy 10 feel oi moio, 
bhctning a badly bioken-up aiea Heio and theie such eiacks icsultod m landslides Irum 
the bank to tho load A oack about 2 inches wide ion R 53*\V taaomodiatancoaboio 
the home, at the junction with the Stavena Cicck load On the Stevens (keek load, just 
aftei leaving the Saratoga load, theie woie wacks eveiy 20 oi 30 feet, lunning in the 
same directum, about R 43* W Amileandahalf notthwaot of the place whoieStovcna 
(keek tmns northeaxt, a sbip of pound 2 feet m wultdi and about 100 yaida long had hewn 
broken up, with a downthrow ot ofaout 6 imheb cm the west side Tho ciacka ion R. 
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43” AV Fiom hue noiUiwcbt the dibtuibaiiLC conlmuca in Iho buno gonoiBl dueoCion 
A nunibui of heals otlen occuiitd logLlluu, aiiauged os slops, in eauh easo (he donn- 
thiuw liciiig on the lusI ^ide anil mnibiiiriig about 4 iiuhni, tlic diieelion saiyiqg horn 
N 38” W to N 3” W Following Iho hUnont Circle looil on down lowaid Cuigiira 
Bpiinjpt, srsiial laiulhlulch wuic iioUiil, inosll) small ones duo to cavmg in of tho banhs 
ol tFio ciifk Jusl west ot Uio ipiings llic load wn^ boilh hokui, twibtod, and shoved 
up fn ]^Ch, Iho downlluuw bumg fii^l on one skIo aiul Ihi*!! on the olhoi In somo placoe 
along tlui Ijanl the west side piojoclml 2 inriios foilliiu than tlic oUioi, while tho lonee 
showKl un oll>4.t ol 2 fiol The IiUgc stone hiclgi' aLlo^s the cieck appenicd intact, 
hit west ol it a huge iiotch ut giound had ^ipl ilown 2 foot 
Soulh — Ncei aiul nmiJiwrsl ot the leseivoir 2 fi niiloi southeast 

ot Congioss Sinnigb, livtuies lioin 1 lo b tool wide ion noailiy iioilh and south, and poet 
Hull tlio cailbcn dam at the noilhwcsl end ol the loviioii (Plato Olv ; Tho mteLo 
pita's at lla* south end ot tho icsoivoii ueio iliscoiiiioolocl, bikI the oscaping watei undm- 
iiiincrl a [sul of tho southoin dam of tho lescivon This icsmvoii is in a topogiaphio 
smldle and has dams at both onds Tlic lault-tiaco passes tliiu this satldle Wheio 
tlic boUom ol tlie icsuson was cxpoeetl by tlic cscaiir ol tho watei, ciBche ol tho laull- 
tiauo woio osposoil in the muil l^mcos cios>ang Uio fissuics showed but little displaco 
incnt, the displacomuit inovial tho nuilliunsi side luwaid the soutlieeeU relatively 
Tho hills soulhwl ot llie lascii'uii have slet^i bLoix'H ut fioiii 30 to 50 dcgicn Tho 
LiaelM lullow tlio casUacmg sloiics aiul tliu Ciisb sule ul these nooks had loised about 
0 or 8 uiclics SouHioost ot Uio luuiivoii tlm ehiniiuqrs and walci-lonks wmo down 


OaOTOREBB 8PB110B TO BAR JUAN 

Ml Q A Waiiiig, umloi Uir dmalion of Ihnf J C lhannm, studied Uio di^ilneement 
along Uie lault fioiii llie vicinity ol OungiiM Kpiings to iln ooutliern uiul ncai Ban Juan 
I'lio foUowing IS on acoounl ot tlu* plmimnuina olmvcsl by him 

Ciofii and disfdammtf along Oia/aulHiau (O A Waiiiig) — KUuling at the uppor 
leseivoir about 2 inilcs souUi of Ouigins Bpimgs, llie faull-tiBce wna tdlowod to its 
soutlimn eiiil nrai San Juan Flam Uio uii|ira icseivoii, thin whioh tho lault past, 
( recking Iho dams at each end, a faiily oontinuouh sonee of mocks a tew inehee wide lune 
down the souUiwrst suhi ol Lnulon Cieek aboul 2 mik's to Hi Udwaide' placo, "Qlon- 
doia " Tliiuout Uia distance the indivulual macks lun H 3” to 18” E , while tho lino 
as a wliole bciuls S 33” E The lelotnc movement of tho nmUipaat sido of tbo lonll le 
liom 14 to 20 inohcii southeast Fiom Olendoia Iho fiaotuiod lone boeoinw widm and 
not so dislinot Tlw loam loamvou la digjhUy raackod end sovmal thnuiee appeu near 
il, but Uw mom line of fiactuio eocma to bo neaily 0 6 milo west of it, showing m two or 
Unoo oulUvalrd hdds Tho wholo lulgo west it tho icsmvoue was scvmdy ahoken, 
howoisa, for iiacka 4 oi 6 inehea wide openod ncai Giisdy Book and lovcial lugp abdee 
occuiied in its ncig^boihoad Oim watm-pipe sunning noith and uuth on the Beatty 
placo was bioLcn, whilo ono tionduig oast and west woa unhuit No macka wme found 
ciosnng tiic iidgu between (hiaaly Bock oml Whito Bock The emchB wme next found 
on the load about a mile oBbt of B H 3135 of the U 8 Gcotogieal Suivey, but thqy do 
not show m Uic siiuiyaid to tho southeast On tho lulgp load, about 6 milre noithweat 
of Wii^it Station, the fault opm diowa shg^Uy in a fca 3-inch maeka beanng S 8” E , 
with a slight idativo movement of Uie east aule towaid the north GoTng down the 
slope fiom bcio to IViight, the maeka lapidly beeomo loiger 

At FAtdhin, 3 miles weal of Wii^t Statom, thme are Assures ovei a foot wide trending 
mamly m the dneot lino of tho fault (|B>33-” E.). Beveial Btiotehoa of nummoua small 
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ciQfflkB alteiiuiLing mlh a few long, oontinuoui ftttinn, nmik the eouibO tiom Ftitchin to 
Wiight Station Thiu the Moiiall raneh it la eqieiaBllv e\itlent plate 04n) 

At Wiiglil Station the movement n well shown in the ibiIwo} tunnel ^ ) Tlin 
tunnel lune eouthweat, and about 400 teat in fiom the esstein eiid of it thcio is n neoily 
veitieal aheken-aided phmei ehowing a movement ot 6 feet Appaiently the eoulli- 
waat wrin moved noithweslwad Between Wiight end Alma, the lailway Uaek wee 
badly bent in places (see plate 107 a), but the giound did not eiack noticeably It eoems 
to have been eubjeoted to oompieawon, fm 7 inehn had to be cut fiom the lails wlicn 
the laaok was lopaned A laiga landHlulo ako ooeuiied cloae to AYii^t Station, paitly 
rimiiininj ^ up the wtiwu" The fault past a little west of Wxi^t, toaiing up the public 
load at BBveial places (jdate 65 a), —p Mially at the blaeinmith shop, neai Buiiell Sohool- 
hoiiae SuUuraub fumes aie said to have iisen from tlus oiack foi seveiol home From 
this place the etacka lun up ova the iidgo just west of Bkrlaiid lArgc fisauiCb show m 
the moharrls ahH balds on the Mat hi n aide of the iidgs, but aie not so evident on tho 
westan blo^ Hae, matesd, gieat landslules ocemiod, and ledwoods wmo anapl oil 
m uprooted Thru the timbmed region from Skylsnd to Aptos Cieek, the coune ol tho 
fault-tiaee is marked Hlmnat ik ontue Imigth by a swath of fdled tiecs, tiuo fault fisauioa 
being found at only two plmw On the noithern side of Biidge (heek Canyon Ihoie 
aie typioal macks fiom 1 to 8 inches and hme also ooeuiied a gioal landslide which 
bulled the Loma Piieta Mill The seco^ place wheie fault froeluros oic found is on 
the lulga between Biidgs and Aptos Giedm, whcie theie aie well-dBfinod fitasuica up to 
IS inches in width, bending 8 8" E , with a downlhiow of the westcin (uppoi) ude of 
from 3 to 6 foot, and a relative movemnit of the east sule a tew inohLs towoi d Um souUi 
The oraoked sone la about 50 feet wide Gnat slides on both sidu ot Aptos Cicok have 
almost made a valley of tlie eanyon foi folly 07S mile Following across tlio iidgos and 
eaiiyona, tha dihconhnuous hne of dides and hUiLb iii upland inaidiy placos iiiaiks tho 
oouise of the fault-line down into tha bwland 
The looil at Cmiahtos ib said to hove been di^Uy clocked, and in tho low lulls liotwren 
Valencia and OoiialitoS a fow macks wmo fou^, but the fault evulonUy luns fully 0 5 
mile east ot Ooiialitos The mounUin loads east and norUieast ot Ooiialitos weio 
lendmod impobsaUe Iqr landslidea and by the biidgpa boing injiucd CiQtaing Iho load 
neoi Head Doll Gieek la a band of small macks 35 yaida wide, Ucnduig 8 3” E Tho 
fmuwonathm aideianotdiaplaoed,battheposta1ean30”tothaaouthwaBl About026 
mile farther northeast the st^ feneo on the noithwostmn mde of tho load is moved 10 
mohes out ot hne, and the giound jobt beyond has sunk a few inehos The finsuica appear 
to die out in the maishy 1^ west of Wm MoGiath's house, and thqr begin again a mdo 
eastward, halfway up the slope Thiu this upland meadow lepon is a amios of dulas and 
smLs gesdosUy naing m elevation At a small zavmB, flosucs agam appear and follow 
up It CB 88* E ) foi 0 26 mde, monily as a gnat fuiiow bom 2 to 6 fool wide Tliico 
ponds near the divide Im diieelly m its path, but the cisda sic only a fow mohes wide 
hers Thiu the giain fields beyond they are not voy evident until at tho divide botween 
t^ steep slope to the Fajaro &ver and tin gentle wcstwud dimnogp Sevmol omela a 
foot or less m width show on tha iidgc, but the fault seems to set about 100 yards to 
the nuthesst and to coneist of east ^ west etadks, having looaened tho wliole slope for 
naaily a mde northwoid of Chitteadmi, couauig great InnddideB Tho faultrlmo oroaseB 
the l^BiD River at tho lailway bndgs at Ghittendau The movamonl la shown by fho 
diaturbanoe of the oonmeta faridgs puna (Bee jdates 17 a, 06 b, and fig 48 ) Thenoo 
struct aorass the low hills and fields on the oppemte sub ot tha iivsr a line of eroiricB 
aictendB, paesiiig 0 5 mile wset of Mr Omfiddfo hoime, "just where the euth erseked 
Ifi years ago " This ersek eroases the Sazgmit^Bn Jose ro^ a mile north of Son Juan, 
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oflaBiii^iiflBiueSiiichhWiile, liendingS 53* E In tiie bwland to the waUuBBt then 
IB little ovicIoDiie of Uio fault, but tioviiitg el tight angles the oounty nod tunning notth 
and Boutli alxtut a mile cast ol hnii Jiuui, le a boiul ol email otocke 16 feet «ide, nauMn g 
the toad to sink B iiiehiib and niaLmg a umish of Uio fkdd bcoond Hue is bdieved to 
bo tliobouthvi nmosliiomtuf lliu lULcnl u|X‘niiig ol tlio fault No tiooe ol it could be found 
wlioio it mnikl lia\e ciubt luails bc>oi^, nut wcio otlici ciacka found oi lepwted in 
this iioiglilioihood Tlio dibtmbanoc 0110011x1 tlie boiikb of the Fejoio Biver bom Chit- 
tondon to Baigcnt, causing a cmekiiig and blou^ung of tlie bonks into tlio stream but not 
a setthiig of die slieom bud Tlie Idsu Benito Bnei was siimlaily sliohen for about 3 
Indus up horn its junction with Uw Fbjbio CiboLs bio bIso noliecoblo all sloug the Bivm- 
bulo load wluucvoi it luiib close to Iho iivoi luuik The damsgo to tlie ooocreto sbutments 
of the couiily biulgp) oorasB Iho Fsjoio Bivui is duo to tlus aowding in of tho olliivi^ 
banks of tlio stioain 

Tl»luiaulalWtighlSlatun(^ F Oaioy) — Mi EscictlF Corqyicporle that he mode 
an niftmination of tho tunnel at Wiight BtoUon soon oftei Iho wnitliqnbhi , and sgsln on 
FefaiuBiy 17, 1007. Tim icbult of Ins obeotvatmiis is incoipmotod in the foUowmg 
memoisiidum 

The length of the tunnel n O^MX) foot Its diiootum is 8. 48* 24' 6 W A flsbuie nost 
tlie tunnel MO foot bum the nmtiioul poitol, along whmh theie wns a latotol dibplBaement 
of 4 B loci The movomoiil on tlio soutliwut sido was noithoily with reluenoe to the mwlJir 
esbt Bide. Nothing of this flwuo can now bo open, as the Lunnd that port has b«wn 
ovoavated, the wdla timborod and oniiiidy ohseuiod bom viow Ay desaiption lests 
on mj iisaminalum soon aflei the osithqualm, hofoia any wmk hsd boon done The stuke 
of this fisnue is N. SB* W , making on ando of 80* wiUi the tiend of the tunnel, and li dips 
at an angle at about 70* to the west Tho walb of the fissuio wcie well smoothed and 
slioknibsidod, but I dul not deteimine the diiootion ot the stiiie bpoeiiniuia horn this 
li’Hino indieato that the fault oecuiiod in sandstone, and that muoh movement hod alicedy 
taken plooo oloiig the same fault in aiquiicntW a vnimly of diioctumB Bneeunens scouiod at 
tho time hove ohsnged bom a damp, sticky, elay4iko msM to a lolativdy diy, hard, and cram- 
bled oondiuon biiooks of IiKht-omoiod Bsndstono oeoutied m this daik ottiitum matmml 

The dainsgs to the tunnol itself ooniusiod in tho casing in ot ovotlioed lodk, the mushing 
in towoid tho oentor of tim tuuiud of tho lotoinl upright timbeis, and the heaving upwiud 
of tlio lids, duo to tin uiiwiud di*qihuoinoia of tho undmiying ties In somo insuneos 
then ties woio biokon in the muliUe fnsnnmsl tJio tiqi of tna tunnel was osiiiod nmth oi 
noitheast with lofmeiioo to tlie bottom Tins scoms to ho tho piovailmg oondibon m tho 
axposod put of tho tunnel not yet lopaind. 

1 osBmInod with poitieulai esio Uw wslta of the tunnol ol scvmal pomts wheio the 
damage to the timbom appeared to bo gioatasi, moio ospoeislly between lyMO fret and 8^100 
fret in frem the opening at Wright At oaoh jdaoo I found saveisl iubuie Imps ranning 
Bomowliat inogalsily, bat in gpnonl panikd to tho Sssuio ahead) desoiibed 400 feet in 
bom tho anlasneeat wiiglit. Those uauios all contained moie or loss atuition 
Three of them 1 hsd on opncutunity to examine bettor than the othns In each ease two 
distinct seta of stnoi wore cound, one set vertical and tho othei set hmisantal The hms- 
sontsl set was obsily mae leccnt then the vertiosl sot, and to oil appaoiaiiceB ini^ 
hove bomi formed the diy befmo The thioe ■hehon-oided fonlta mentioned wore the only 
once that lookl oa if recent movoinent hod oecuiiod The roeki in the tunnel look like 
■antiatonna and joBDan of FniioiBeaa age Aoomduig to the ovidenoe, eo far ee it went, the 
whob of the tqi ot the mountam ii denied tinuout m euidi a way that a lain movemeiit 
oould be diatiibutad oinou aevenl daeuzea and tbue oooount for a idotniely alight motion 
akmg any ana fiaiure Tu meesunug of any miiuw movemenla m the tuimd woidd be 
diffioblt beoaiiBB of the oaviiig m of the zoehs at oueh pomta It would teem, too, that oorh 
movement oould ooeur witb^ motonalty altenng the line of the tunnel at that point, lo 
foi oa the tirnhwing le oonooned. 

Ae for ee hainaa no reoogmaad daeuzea or feidta have boon ereot b) thp workmen thua 
for, ooreept the one 400 foot from the nintbaait portal Notbrngoomiipaiidiiigtothadreure 
r"""!! Moirell'a houaa boa yet been found m the tunnel. 
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Ejiginta^ maameHuntt afdihplaeimmi — TYic iccoiibliuclion ot the tunnel at Wiight 
Station noGQBbilaled an inBliumcuLol sui vcy of Iho dMplaeoinonl inbo fai aa it immodiati^ 
olloetad the atiueluie Tlie iCbullA ul Ihii aunoy linvo boon pticod at the disposal of 
tho Commi'Aion hy Mr J D MalUicvn, aMibluit icsulunl ciigincoi in chdiBO ol the woik 
Tho plolof Ihobuivcy la gi\en in fig 4i Tho idol showb UuL, while the tunnel n tiav^ 
maed hy only one fault liactuie, at a dishince ei about 400 Lobt bom ibo noitheoat poital 
the clefoiinalion has boon dbUibulod oici n dibtaneo of neatly a mile Tlua dufoiiniitiuii 
of tho tuiiiirl, 01 lib dcpaituie fiom a etiuiglil hue, b iiiOBbUied fiom a hne dinwn fioin the 
noilliooal potlol to a point on lliu mine buh* id tlio tunnel 076 teot in lium tlio aouthwcbt 
poital U indiealOb a boiuhng ol llir gtoiiud to Uio noilhwoaL in the diieetion of the 
iclativc dibplau'inoiiL on tlie auuLliwisi biilo cd Uio lault Tliat is to my, tlio bonding 
M in tlie opijoailo diioelion to tluit which would lx. LhaiocleiKlie of tho diag of a fault 
A poasblo ovplanation ul tliih pluiiiomonon ib that tlio giound picicod by the tunnel was 
in a Blato ul oxccbbivc oloatic bliobs, ovi'ii at tlio Liiiio tlie tuniiol was coobtiuolod, and 
Hull the luliol elloclod hy tliu lupluio iciuloiod luhdunioo opoiativo and ao onubcd tho 
giouiul to bo (loxod III tlie sciibB opixisitu to Ih^ ol a diag The natuie ol the doloimalion 
uf dui giouiul on tlio luntluuMl side ol tlui fault is nut yot Inuiwii It may be Iieio muiir 
tioiied, in ii>guid to tho ollcel of tlio fault upon the steel biulgo at CSiiltendon, that, in 
nildilion to tlie ciiirkiiig aiul dibplnooinoiil of the aiippuiling pima, as noted by 
Waiing, the dislaiuie IxilwciMi llip almlinonis waa Icngthonoil about 85 lout, aocoidiiig 
to ineasuioiiuMila euppluHl lo Um Coiiimibuon bv Mi J II WalLier, Assisliuit Cliii‘1 
Eiignuun, Hinilton l^lie Company and illubliatad m the aeoompanying diagiani, 
fig 13 
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Di Jon F Haimid wd A L Biu>wiir 
onrcBUi niTiuniiT 

'nia Coa'bt and Geodotie flun-Qy liaa done much tiiangulation in Caliloinin to sura u 
a oontiol Id liamewoik foi ita auiieye dong the ooaat and other luiveiyb The leeulld of 
all the tiiangulation, south ot the latitude of Montoi^}' Boj, togetlmi nith the piimaiy 
tiiangulation to the noithaaid, hate ahanl} bean pubhehed* In 1906 the le^ulh of 
the tiiangulation in Gelifoinio, tiom the vicinity of Uontuei} Bay nnithnoid, neic being 
picpared for pubhcation The lepmU tiooi vaimu^ eouicee in legnid to the eltocte 
of the earthquake of Apiil 18, 1006, indicated that theie had been iclative displacomonte 
of the eai til's suiface of tiom 2 moteis (7 &et} to 6 metns f2D feet) at vaiious pointe naai 
tiic gieat fault nccompanyuig the eartiiqu^ These wue lelative disidacements of 
pointa on opposite sidee ol the tnult and hod been leported along all parts of the fault foi 
186 miles, tiom the vicinity of Funt Aicna, in Mondoeiiio Cbunty, to the \ icinity of San 
Juan, in Son Benito County * The nsnage iclativn diaidocement was saul to bo about 3 
meteib (10 feet) Displacments of that siie would so change the lelalivo posilione of 
pomts wliudi h^ been detenninsd by tiiangulation and eo diuige the lengthb and duee- 
tiona of the lines joining them that tiio tiiangulation would no longer be of value os a 
means of oontiol fen ocemate euiseya The sduo of the buuigulation eould be lestoiorl 
only lepeating a suOitiont amount of it to deteimine deflmtely the extent and ehaiaetei 
of the ahadute dibplaeamente It was, Uiaefara, decided to rqwii tho bid tiiangulation, 
damaged 1^ the eoithquake, 1^ dmng new tiungulation 

If t^ diqdaoements of a peimansnt ohoioetei hail oeomied m a noiiow belt only, eloae 
to the fault, but a few tuongulatian points would have been adcoted The avadaUo 
evidence, however, uidicated that the movementa piobaUy evtanded from (he lault 
fm many milea on each side, and that tiic new tnangulatum neccssoiy fm lepaii pm poses 
must, tliaiefoie, ooier a wide belt 

The new tiiangulation to iqiair the damage was completed m July, 1997 In addition 
to anving this piaotioal pmposo, it has shown the dianuiter ot the earth moioments ot 
1906, which wae found to exteiul bock many mdes on each side of the toult These aie 
vciy mteresting lObulta fiom a pmely scientiHe point of view Muieovoi, theie come to 
light, liming the study of the movements d 1006, entubly unexpected evulonoe of eailiei 
emth moveinentB, piobably m 1868, which also affected a Isige area 

The pmpeae ot tins papa is to Mt foith fully the amount sad natme of these two 
gieat diaplsoenients of loige poitions (at Ipjst 4,000 equoie miles) of the earth’s ouat and 
to indicate the degiee of ontainty m le^d to thsM diSfdaceiiieatB wanaated by the 
evidenoe 

" KXTrNT OF NOW SSIUNULATlOir 

The new tiiaagulation dons dunng the mtervol July 18, 1906, to July 3, 1907, extends 
eontmuouslynmthwestwaid ham Mount Teso, in Monteiey (knmty, and Santa AnaMoun- 
tora, in Son Benito County, to Ross Mountain, and the vinnity of Fmt Rom, in Sonoma 
Cbunty This new oontmuoustiiaiigu]ation,u indicated on map No 24, extends over on 
area 270 kdometen (170 miles) kmg and 80 Lilometen (60 milm) wide, at its widest put 
It inniiwtiib the station known os Mbdio, about 11^ miles nutheast from Mount HMinitnn 

I Puhinhcd b) pmniewm of fha Bapmntmdwtof tlw Ctaeit ud Qniiat ur SniTcy 

' taM Appoi^ 9 9t11m HfiNrt rf tiib ODUt nd Oaodetio Biine> lor 1004, TluiiBulbiMm in CUi- 
foniin, nit I, In' A h Baldwiii, Oraipiitir 

■ Mbmniiiiy Bepwt, Btata Enhqubka laTnMpUon QnmDiwm, Bwfcriey, Iby SI, 1000 
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and a atation on Mount Dublo, both on the cablcin sulc of the fault and 63 kilomctoit 
(38 luilob) fiom It It also iiusludn tho Faialloii Light-houac on the west eideof the fault 
and 3(1 kilomotni (22 miles) fiom it Thne wcio, m all, 61 old tuangulation wtatiwiMi 
winch weio locovoied and their now porations aceuiatul) determined 1^ tho now biangu- 
lalion Tho slaliona had hoen moiked upon llio giou^ 1^ atone monuments, 1^ bolls 
in look, clo , 01 bl' peimanent sliuctuirs suoh as tho Ehiallon Li^t-houae, Point Rqyes 
Light-house, and llie small domo of Lick Obsoivatoiy,or wmo thomsclves pumoncnl 
niaika, on, foi cMuiiiilo, Montoia llounlam peak (a shiup poak) 

This contiiuious schomo oonsista of a chain of piimaiy taiangulalion iwmpi wing tho 
elorrn occupied sLalums, Mount Tmo, Qavilau, Santa Crus Aaimuth Station, Loma Fiir 
eta, Sioiia Morona, Mooho, Mount Tsmolpaw, Point Bqyoa IIill,Tomalao Bay, Sonoma 
Mountain, and Ilow Mountain, liiangulalion ot tho aocondsiy giodo of aocmoi^ e^ondr 
mg fiom Uio slaliona, Mount TOmaliiaia, Mount Diablo, Bocky Mound, and UiU, to 
tlie Pulgas Dase iicai the aoutlunn oiid of San Pianoisoo Boj', and tiumgulation of a tm- 
liaiy gi^ of aocuioioy in Ihico dineiimt loealitioa, namoly, in the moimty of Golma, wont 
of San Fiancisco Bay, along Tomalos Bay, and m Uiavuinity of Eoit Boas, Sonoma 
GOuiity 

Tlio ininioiy and oooondaiy tnaiiguIaUon aio shown on map Mo 81, and the Imtiaiy 
tiiangulation on map No 85 On Uioao two mope sliaii^t blue luma indicate luios 
ovci whudi olKcivalunis wmo taken m Um new tiiangulabon The small icd oiiolca indi- 
eato slaliona nuukecl upon the giound,or sdudi Ihe idativa poaituins wmo fi\l lij tho 
liuuigulation Ohsavationa won takm m both diioctions ovci each bluo lino which 
la unbiokon, lliiuout Ha lengtli Obseivaliona wmo taken in one diioctum, only, bom 
tho solid eiul towoid tho Indoin oiul, over cadi blue line which la btokon at one end 
A ntation bom wluch no blue him la drawn unfaiokon was not occupied The poai- 
tion of auoh a atatum was drtoiniinod by rntmaeotioiib bom the occupied atatuma 

In atkliUon to (Ins oontmuoua tiiaiigulation, a detached pioco of now tiiangulation of 
tho aocondaiy giado of accuiaqy, ooimocting old tiiangulaljon stahona, was done in tho 
vminity of Pouit Aimia. (See map Mo 25 ) Tlua uiakna tho total mnnbn of old tci- 
angulabon alalrans wliudi wmo ireosmod and lodolannnied 01. 

In eonnooljon witli tho now tiuuigulation, aalaononuo dotamiiialioii8 of aaimuth m 
tmo diniction wmo niodo by ubaervaUims on Foloiis at the alationa Mount Tamol- 
pow, Modm, anil Mount Toro 

Foui dillmont oimvna, oach with hw own oomplcto outfit and parly, woie engaged 
in Urn new wuk fm on aggiqgato ponod of 86 montha The obwTvuia wmo all &ld 
olhoeia of tho Coast and Qcodobo Smvpy, willi previoua mpmionoo m tnangulatmn 

Mr J F Pmtt, Amatant, waa in tho hdd bom Auguat 4, 1006, to July 2, 1007, and 
niado tho obamvatioiia at the hve pnmaxy atationa, Bm Mounlam, Bommia Mountain, 
Tomalos Bay, Fomt Bcyea Ildl, Mdunl Thmalpnla 

Mr W B Fauhold, Aoalalant, waa m the fidd bom August 11, 1000, to May 20, 1007 
Ho dul nearly all of the Tomoka Boy tnangulatum, made the oha^atuma at tlm pnmaiy 
stations, Mb^ and Siena Marena, and did a port of the aoeondaiy tnangulation in the 
vimmty of Fulgaa Base 

Mr C H SindaiT, Aaaiatant, waa in the Add bom July 14^ 1000, to April 10, 1007 
He made the obaorvations at the prunory atatuma, Santa (kui Aaimuth Station, Loma 
Pnota, Gavilan, and Mount Toro, and aln did a port of the aecondaiy tuangiilataon in 
the vmmity of Pulgu Base 

Mr Edwin Smith, Aoriatont, waa m the Add bom July 12 to Jidy 84, 1000, engaged m 
mokiiig the raconnanaance and other prepaiationa for tnangidatum along Twndea Boy. 
He waa then called away on other duty and Amiatant Foixfidd couiplot^ the Tomalaa 
Bay tnongulatkm Between September 86, 1006, and Fabruoiy 26, 1007, Mr Smith did 
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the becondoiy tJiaiigulatioii in the -iieiuit> of Point Aicua and the teiluuy Ijiangulatnin 
in the MciDit} uf Fuit and in the ^leuuty ot Odma 
Thcae obemTOb inmained at then woik continuous m apiteof many doing's and dia- 
comfoih due to tog, loin, uiow, gain, and io«l4 which weie at times neulyor quite 
impoubahle To them niii*>t be gii en the uedit fn o\ aicoming the difficidtiea and aecui- 
ing the obiavationb of the neceamiv high giode ot nceuinay 

IKC OLD IRIUniULATION 

The old tiiangiilation fixing the poaitiona ot the points befoie the eaiUiquakeof Apiil 
18, IfXM, was done in many vena, exteiiduig tiom 1861 to 1^09, aa a pail of Um legulai 
woi k ot the Oooat and Oeo^ie Suivey and without icfeience to the poauble futuie uso ot 
this tiiangnlation ns a nicnna of dctammuig the mmements of peimanent chaiaetei due 
to waHTiqiwlrwi Duiing the eollici jeais ecitain puts of this old laiangulation had 
exibted as delarhHd Inangulalion not connected with othei imits Befdie 1^, howovei, 
all puts of the old tiiangulabon had been connected with each other Iq' tiianguintion to 
foim one continuous ulieme It was al'ai connerteil with othei laiangulation ooLlending 
to many puts of the Umted States, including many nt the inteiioi atatea, as well aa the 
Atlantic and Gulf Coasts 

In connection with atudiea of the eiidcnee as to the cuth movementa aot Cmlh in this 
liapei. It la impoitant to note buedy the dates of the oM tiiangulation whnih amvea, 
in connection with the new tuangulation td 1006-1007, to deleimme ehangea in positions 
of inuked pomts on the enith's suitoee 

Dm mg the vcoia 186A-1S60 jnunuy tuangulation waa euiied hum the atatuma, Bodiy 
Hound, R^ Hill, and Mount Tainal^a, noUhwud to Bou Hounlam, thru a pnmuy 
aoheme piactically identical with that shown on map No 24, except that the station 
Bodqgn wnti occupied in this eulim tuangulation, the not m 1006-1007 
Tutiuy tuangolaLion, following aubetantullv the scheme shown on map No 26, waa 
olbo done in 186b to 1860, along Tomatea Boy, atai tmg with the line Tomaka Bay^Bodega, 
of the piimuy b langulation rufciied to in the piccedmg paiagiaph In eonnoction with 
this wmh, the station Chapanal ot the Foit Boss tuangulation, thown on map No 26, 
was also dctumined 

Fiimuy biangulation waa done duimg the veus 1861 to 1864, wmiiMiiting the group of 
btationa. Mount Diablo, Rocky Hound, Rod Rill, with the Fulgns Baao, the aidieme bang 
somewhat dittaeiit Inm that abown on lo^ No 24, but equ^ dueot and abong 
During the > eais 1854-1866, 1864, 186G, pi iniaiy tuangulation was done oonnectmg tho 
Btationa in the simnit^ of RoiAy Mound, i^i^ to m the piecedug paagraph, with 
Btationa Gasilan, Santa Ciua, and Point Finoa la^bhouae around Miantaby B^ 
Thia biongulabon, foi the gieatu put of its length, consists of a single ehom of tri- 
anglea, ofioidmg, theiefoie, oompaiabvel} few checks upon the lesidta 
This piactuall}' oomidetes the statement of biangulatum done befoie 1868 which is 
coneoni^ m the piesent mvcstigation ?lie extent of the tnongulabon done between 
1868 and 1006 la stated nepaialc^' m the foUowug puagiaphs 
NoithwBid of the line Mount Diabb-MountTamalpus, but one station of theimmoiy 
scheme, shown on map No 24, was deteimmed 1 q pnmaiv biangulation in the mtei- 
vnl 18C^1006, namely, Rosa Hountam It was dimmed diieotly bom the stabana 
Mount Tbmalpaia, Mount Diablo, and Mount Helena of the m anunintinMitai ti lawgiiiRtiwii * 
Dunng the yeaia 1876-1887, piimazy tauingulatinn was extended aouthwaid (by sub- 
stantially the ssme scheme as that shown on map No 24, except that station (lavilan 
waa omitted) ham the line Mount DiaUo-Hount Tsmalpais to the line Mount Toro- 

■ Bu The T^onKontiiieatil Thengulibon, Speeial FiiUuUmo No ^ pp 007-008 
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Sonta Ana Sonio point inga wcio alw lakoiion Gaiilan, Poiiil Pinob Lighl-huiw, ami 
olhoi bUlionq in thn vicinilVi bul nol lioro a MuHiciont inimboi ot stations to fiiiuibh 
cliockod dclciniinatmns indopenclpnl of cailin dcLoimin'ilions inorip bcfoio 1x108 

Soconiliuv liiangiilalum ncu POinl ^irnaj foiiniiig the u'csleiii ovliciniLy of ilio tiaiio- 
ooiitincntnl liionguLilion, mas dona in tlip intcival 1870-1802, tlio sphcnio being sub- 
■tonliall) tlio same at llinl sbowii un nup No 25, cKcepl llial aU btaliont wuo occupioil 
The tiiaiigulaliuii fiMiig tlu. iiiilul slnlioiis, Pislioi and Cbkl Spiiiig, has Ixim piiblithpd ' 

Tciluiit (iiAiiguIaLum in llio vicinity d was doiio in 1876-lh70, following a 

Bchemo ainuLu lotlial diown on inapKo 26, ami btnaliiig liom tho bnc BadagAlIf.aiU 
lima Mountain, as dcloimincrl befoiu 18iM 

TOiliaiy liinngulalu)n was dune duiing vniioub j'cais fium 1861-1800, extemling tioiii 
tlio vioinity of Llio Fulg/i^ Bii<o nnilhivnid, •^i.uiiiing ban Fianoisoo Bar, to tlio GukLn 
(iale. Olid tlirnco BOuUmianl to (lie vioiniby of Cokua, iiiduding slatuiiih sliown on slmloli 
No 4 on map No 25 Tlio gioulur ixnlioti of tins tiianguloiion was rbuo befoio 18(i8, 
but it lb iiiipinclieablo to aepaiato llio ouinpulatioiis into two paiLs dosling witli tiuuigu- 
latum bofoio and tiiaiiguIaLiiiii afloi 1808, luRpocLissiIy 

FIIIMVNKNT DIsPIjACXIIFNIS MUIIIUUI'D BY TIIH nA.RTnQUAKM Ol' 1808 AND 1900 

Tlio fiilliiwing lallirs. Nos 1, 2, oxul S, show tlio poimanent ihspLunMnniils of vaiioih 
points as eaiisnl by Uie cnitluiiiaki>8 of UKiB oiul 1000 Thoso potmonent displnoomonts 
woio dolaiiniiusl ^ coinpaiisons ol liip positions of idontionl points upon tho earth's 
buifooo os ik'loiniinoil ^y tiioiigulation done bofoio and aflm tho onithriuokes in qiioalion 

Wlido for tho aoko of Inovil^ in HUilcniPiit tliesu movemantB aio lofonod to the eoilli- 
quakos of 18(i8 aivl 1000, tlui ovulonoo loiiudiod by tho tiiangulation aimidy indieatrs 
Uu fool lliat the disphiopnionta in quoalum took plaeo •^nnotimo duiing tho two blank 
inimvals witliin whirli time was no fiuuignlalion dono hxing tho points in quosUnii, 
namely, tlio iiilorvsl 1800-1874, inpludmg tlu 1808 osiLluiuako, and tho mteival 1808 to 
July, IVXI, iiiduding tho 1000 outliquako Noithor does tho bungulatum finiiish oiiv 
pvuIpuoo indioating whcthoi Llio displnmnpnts took ploco gindiidly, oxtonduig owi 
many nionlhs and possilily ynus, or wlietliui they took plaro Huddeniy The evidoneo 
ooiinootiiig lira displnopinonls of 1006 with tho imitiuiiloi ooitluiuahc and inilioating tliot 
tlipy wDio smklon coiiirs ficmi olluu sources ami will In oomnionlod upon lata in tins 
repmt 

Tlio poimanont displacemouls iiulirated in lahlos 1, 8, and 8, must Ira caiefidly dis- 
tinguished bom lira viinntiniis of n nuno or Icsh plastic ehaiaotci wIiilIi lake plooo during 
enilliqiiahcs These vibialions dio dnwn in n low sooomls, miiuiles, oi hoius 'Wliile 
llray nie in piogiess, n given point on the earth's suifsoe u in oontiuiiuus motion abng a 
iiioic Ol Ipa coiiiplicnUsl [latli whrali turns upon itscll ami leavos the poml, at lira oml of 
lira viination, nusi Uie iiiituil posiUun Tho ihsplacomcnls indicated in tallies 1, 3, ami 
8, on tlio otlin luuul, mnoin Loi vcois, possibly lor ocnlurios They sxo of a pmmaneiit 
olisinelor lira displneod pniiit loinains in the new iwsilion until nnolhoi duplapement 
ooeins in some kiln oailliqiinke, or po>*ibly h} skiw idiot of bbain oocompaiiied by a 
ersqiing motuin which causes a new iKsnioiraiit dis[ilBccmont In tnlilos 1, 2, oiul S, tho 
flist odumn gives tho name ol tho slahoii by which it may also bo ulonlifieil on map 24 
Ol on map 26, oi both Tho soeond oolumn gives its latitude at tho lime imlicatod in the 
hooding Tho thud oolumn giieo the sooomls, only, of the now latiluilo at tho latoi timo 
indiHfttwl in the hmulmg Tho fomth Mid lUlli columns have tho soma signifieonce with 
icforBnco to the longitude that tho booond and thud have with lefaenoo to the latitude 
of point The sixth odumn gives the noilh and south component ot tho displaeo- 

* Bm Ths imnwontaiwnul Tiiuigulitleii, fipowsl PiiblleMion No A, pp 007-610 
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Tiwiit itlwng a meiidian A plus sign in this column mcnna Uut the point moi eil lowAid 
the south The seventh oulumn shows the cast anil west component ot the motion 
A jdus sign in this eolumn mosns that tho point mu\ed towaid the east The siTth and 
BOA'enth oolumns woia eomputed hj conveiling the whswF* m laUtudo and longitude, 
TCBpecti\bly, into meteia 

B}' combining the vnlnes gtven m obhimns 6 and 7, the dnection and amount of the 
disidacement weie obtained as shown in oolumns 8 , 0 , end 10 Ih column 8 tho diico- 
tion of Huylaupfuiint 19 given, icekoned ss gcodetio asimuths are usual!} icckoned, clock- 
wise Biound the whole ciieumfeienes fiom south as sao In thia leckoning, ni'St v» 00”, 
iMUth, 180”, and east, 270” Oolumn 0 gives the amount of dhplocemont in melcis 
and column 10 gives it in feet Column 11 shows the sppiozimate distanco ol the point 
fioni tlie fault of 1900, measuied oppioximatcl} at ii^t an^ to the laull In this 
oblumn E indicates that the pomt is to the cost of the fault and \V that it is to the nest 
Fm Avwmpla The fifth Ime of table 1 mdicstcs that dining the eoithquoke ot 1000 tho 
Fanllon lai^lrhouse moi'ed 0 83 mata nmth and 1 57 moteis ne^t, oi, in otliei woids, 
moved 1 78 meteia (58 foetj in aximuth 118”, oi b2” west of nmth, and that it is 87 
kiloineteia (28 mdes) fiom the fault (d 1000 and to the west ot it 
In the h^ing, the e\piession "BetoiB 1808" lefeis to yeoia withm the inloival 
1R61-I8b0 The eapiceiion "After 1M8'' icfeis to ycoib within the inteival 1874-1801, 
and "1000-1007” irfen to dates withm the mteivsl July, lOOO-July, 1007 
Tlie latitudes and longitudes given m tnUn aie all computed upon the IT S Standard 
Datum and difter somewhat hom those now m use on the choita and mapa of Ihia legum 
They oie, hoiravei, the latitudeb and longitudes to whudi all charts and mops should ulti- 
mate confoim 

TaUa 1 shows the dioffiaceniontB vduch ooeuned on Apnl 18, 1000, table 2 shows the 
displaoemcnta which oeoniied in 180^ and tobls 8 shows the tei, or combmed dib[daGO- 
monts m both 1808 and 1000 

Fbr same coses, as, foi example, FomtBqyesHdl, the sigiaiate di^laeomentsweie not 
diieetly determine the tiiangetum but only the combined dnplooomonls In sueh 
cases, if probable values could te dciived fin the sepoiata diaplaamnenta, mdizectly, by 
intoienoe liom suirounding pomts, they were so ileiii^ and fdaced in tho tabb In caoh 
case, such inforicd dispbummants ne clooily dutingmshed m the table hom othois which 
were deteimined dnoctly by measuroment, by Icavug the thnd and fifth oolumns blank 
anil by having the values in the sixth to tenth columns emdoeed in psienthcscs 
All of the diaidBeementa given m taUes 1-8 ore computed upon the obsumption that tho 
two statuma. Mount DiaUo and Modho, lomained unmoved duiing the eoithquaho of 
Apid 18, 1000 The leasons why tins assumption is believed to be hue will be sot foith 
fully in a latn poit of this ispoit 

In the tables the points oie siqMuateil mto seven g^ups for eonveiuenco of discuvdon 
Eoeh group of points is fixt fay a poition of the tiiongidstion which may conveniently be 
oonaulned as a unit in discuaxng the mogmtude of the posmble eiiois of the tnongulabon 
The diseusuon uf the obseived dnpjaceineats and the degreeof emtaintymiogaidto them 
IS given aftei the taUea and deals with each gioup m bueecmion 
The appaient displacements, oa shown in the olxne tofalos, sre of eouise in put due to 
the unavoulable eirais m the tiiongulation aul in put are doubUcss oetuol diaplacementa 
of the pomts The tiiongidation furnishes withm itsslf the means of estimating ita 
aeouncy If the observatuns wen abuolutely exnot, the sum of the obsuved angtes ot 
each triui^ sroold be ezaotly 180” phn the B|dmied excess of that tnon^, and more- 
ovn the computatum of the length of the tnan^ sides sraiild show no diseiepaneies, 
storting from a given line and en±ag on a sslBeted fane, but proceeding thiu Idie vuioua 
nltunative oats of tnan^tas which it ■ possiblB to odeet ewiwAwfang imoB in any 
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actual ciiBO, noithei of Ihno ulcal condiliom ii found Each liiang^ hob a wlnmg eiim , 
aiul tho longllte eoiiiputod along diUcionb paths Ihm tlu tiiangulalion show disci cpanoin 
ThiM closing C 11 III 8 anil disciepancica aio a mraniie of llic accuiacy of tho tiungulaboii 

Tlw tiiiuigulation, holh okl aiul new, was orl|U9lcd hy Ibo molhod ol lust aquoips 
nuB method of loiiipulnlioii, as applusl to tiiangulatum, taLn into account simiil- 
lancoiisly all tlip oLcoisod tnrls in connection with a gioup of iiinngulation ■t.atiniMi and 
also all the known lliraiclienl conditions connocliiigUiD oImi veil facts, such, foi esainplp, 
as tIio>o inentionoil in the piocnliiig iiuagin))h, in ipgoidto elosiiivs of UuuigluH and dis- 
oiopaneicB in length It ik the iiuibl pcifoet inctliod of conipulalum known ThoiohulLb 
of Uic compulation nic a ac L of IciigLlia ami arimulha (tiuo diraclious) of liiia joimng tlu* 
tiuiigulatum stalioiis aiul of lalituilcs and longiiiulca defining tlu iclalivo positions ot 
tlie slatuMib which oie pcifcctly coiisisUmt, that is, conlam no conluulustiona ono with 
onothci and nio tlu* iiunt piolwlilo voluca whu.li can ho donvod horn tho obseii’atuma 
In aueh a oompulaluiii, the moasuios ol tho ncouiaoy of tho enimpiit««fj icaults nppiwi in 
tho luim of coirobboiita to olivrvcd diioeluma fiom alalion to btalum, whidi it n noconaiy 
to apply in mdci to obtoiii tho iiuisl pioliaUo icsuUs given by tho camputalum Tho 
gicatci the accuiacy of tlio olkoii'nldoiiB tho mnnllHi oio tho coineLions to dneotioiiB 

In lliQ piolilcm in luind, in which, at least fm aomo pointa, tlm obmi eil appainnt dis- 
placement lb of about tho aamo magnitude aa the possildo nioi in the appniont disploco- 
mont duo to accumulated aioia ol olkcivation, it la noeasniy to make a eaieful obtimato 
of the oiioia of obsoivalmn and of tlm uncotaintics of Uio computed disploeomonta 
Tliio lioa boon done and tho mtimalcs me givoii in gpocml terms in tlm lolhmiiig text anil 
oie iiuhoated m Urn last cdluiim ol tlm t^cs TIicsc ostimalos wdl help tho loada to 
avoid diawing oondusmiia iii dotod not waiiaiilpd by tho tacts 

Qtoup 1 NaOum pail qf pttmaiybvmgvllahim —In lliisgioup,as bhown by talilce 1-3 
Caoo also mop 21),tlmia on 11 pointa of whiih tlm positmna wotoiedipkiimiii^ aftei tho 
oaithquako of Apid 18, 100b Of Umao, 0 liad boon dotcimincd bofoio 1808 and 7 
botween 1808 and 1000 

Thcio in about 1 ohaiico m 3 that each of tho two appaiout diaplacemcnts of Eochy 
Mbuml,000nmln (lOlcel), in 1808 (table 2),aiul0dl motor (1 ifoot),iul900(lahilo 1), 
w aimidy the icsull of nran of obMS vatmn Bimiloily thmo la about 1 cliaimo in 3 IhM 
tlm oiqiainit dibiilnoniienl of lied UiQ in 1808, 0 06 moku (2 1 foot), la tlm leaidt of 
ciiom of obaorvatum Iho ehnncaa ate about oven for and against tbo oppoionl dis- 
idaconmiit of Red lldl in 1000, 0 30 metci (1 0 fool), bnng simply tlm loault of cnois of 
obom vatmn Tho ollivl of onois ol olisorvntmn uimn Urn appaicni dlsplooemonta aio 
laiga at tbcao two iwints tluui Ihqy olhoiwiso wouki bo on account ol Urn dilRcult}' in 
Hub vminilj of aiqiaialing tlm tiuuigulation into two complolc Mhomos, ono bcfoiB 1808 
and ono after that dale, ooeh ationg and oomploto 

Aecmding to tlie ovulonco fiinuahod by the tiiangulatmn, tho appaicntdiaplacoment 
of Roa Mountain iii 1000, 0 68 inrtoi (1 8 fbel) in aiimuUi 800” (61” E of 8 ), in piol^ 
aUy tho naull of aroib of obmi vatmn Thu ^ipoient cluplacemcnt on oomputed deponda 
ontho aceumulatod oiioisof the two tnangulatmna bom Mount Diablo to Rons Mountain, 
a dutaiuo of UO kdameten (81 miles). Tlm apparent duplaeeinent of 0 68 melm Blmoat 
dbeotly toward Mbimt DibUo ooiioiimndB to a aihorleniiig on the lino Rosa Mbuntoin- 
Mbunt DioUo by 1 put in 260,000, too niudl a dhonge to be doteeted with eatointy 
by the tuongulataoa 

On tho otter hood, thae u about 1 ehaneo in 16 that the oppaient dlapkcemont of 
Robb Mountam in 18W, 1 70 nmten (6 6 foot), u due to oizoia of ohoervation lb u 
reoaonafaily eertom that thla u a rail ^plooemont 

Tho ohonoeB oro about even Em and ogainit the opporont duplBoomont of Fouit Reyea 
U^t-houae m 1006, 1 00 moton (8 6 bet), beug dim Bunpty to arma of obaoi vatmn 
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There m about 1 chance in 7 that the appaicnt dnploeement of Bodega, ^hown in table 
3, is due to eizoie of ohbeivation It n icaeuiialil}' ceitain that thi'^ ib a icol displacomenl 

Fn the lemaining bi\. poinle in gioup 1, diaia Moiena, Mount TonuilpBia, Foiallon 
Li^t-liouee, Point Royeb HiU, Tomales Boy, and Sonoma ilountam, each of the appoi- 
ent di^placeaientB gi\en m the tahlea ae obwiveJ la lenl, beiug in eorh caao dciuly 
beyond the maximum nrfaidh could be accounted tm oh eiioiB ot oheeivalion 

Flof Gemge Davidaon haa bdbeved lor many yoaiH that Mount Tamalpan inoiwl dui- 
ing the earthquake ot 1608 and that the tnaiigulalioiia made hetmo and allei that date 
ebowed auoh a dkplaeement Accmduij^ u 1006, at hn lequnt, a icc\ammation nob 
made at the Coast and Geoiletie Suivev office of the exidmee fuinuihed hj' tho tiiangiilur 
tione, and the conduainn ms leoched that a real diaidacament of Mount Tomalpius 
oecmied in 1808 At that time, howm'u, eonsiocmg evidance ma not discu\aiod that 
any othei tiuingulation atation moved in 18bB In the more ertonsiv'o sluibos moilo in 
oonnaptum with the pieeant inveatigation, and with the widilionol akill aciiiiiicd in 
leeogniniig the etteota of eaitlutuoLes upon biangulalion, it become evident, os eluiwn 
m table 3, not only that Mount Tamalpaia mo\L^ m 1808, but also that the Eoiollon 
lag^trhouea and Boa Mountam moved at that time, the thiee appaient dieplacomonln 
bemg clearlv beyond the mnga of posible emis of triangulation Tho diiplocomonls 
fbr these thioe stations are aimilBi Tlie amount of the displaoement is lea'll at Eaial- 
lon Li^trhouse, 130 meten (40 feet), and giwtest at Boss Mounlnin, 170 melcis 
(6 6 feet^ The oamuth of the diepLuoement is least at tho FaroUon la^l-liouse, ISd" 
(37" W ot N ), and la gieatost at BcaMountain, 182" (2" E ot N ) (Boo map 21 ) Tlio 
apparent diOerencee in dueotion and amount of the thiee displacomonte moy oi moy 
not be leol It la oeitain thaiefora that in 1868 the laiga put ot the eaith'a buifaee 
included between thou thiee atatianB, at least 700 aquaie miles, moved about 1 5 mcteis 
(4 0 foot), m about anmuth 108" (12" W of N ) 

Within the tiiani^ defined by the tboe btations, MountTamalpus, Faiallon laght-houso, 
and Robb Mountain, which catamly wae displaced m 1808, ue the thiee atatioiiB, Point 
BeyeaHill, Tomalee Bay, and Bodega, of gioup 1 It u Iheietore hdiovod to be leoaonahly 
ceitain that these stations weie diaplmd at that time The piobable duplaccmenls weio 
mteipolated fiom the thiee displacements obsaved at the fiibt thiee stations, taking into 
aeoount the lelutave positions ot the etotions The mulling mteipolated displaeomciils 
an shown m table 2 Othei evidence, tending to show that these inUnpolatcd values of 
the displacements oie real, will be bioiight foiwoid lata 

For the thiee atationb, Aunt Rej'm Hill, Toiunles Bay, and Bodega, tho positions wmo 
detammed befoie 1808 and oftci the caithquake ot lODb, but not duiing tho iiiteival 
1808-10(M, hence the computation of Uio positions dclcimined bv liiangulation loi these 
statums fmniblies simply the combined displacements ot 1868 and 1000 as shown in labb 
3 As noted in the pieccdmg puogiaph, the dhplomnent of 18b8 has, foi thriP Ihiisi 
statioiib, been mteipolated born suiionnding stations end entcied in tahln 2 'llie 
diffetences * between these inteiiod distdacnnents in table 2 and the obsns'od combinpil 
displaeoments m table 3 were then taken and eie shown in tablo 1, as infeiicil displociH 
mentb m 1200 As indicated in the muked column of table 1, these mtmiod ihsplaco* 
menta are balieved to be catain foi two ot thcae pomta and eomewbat doubtful foi the 
thud, Bodqga 

The doubtful appaient duplocemants at Boeky Mound and Bed Hill in IBOB (see faiW* 
2) egree wilJi other disploiceiiients which aip ceitain, in having a noithmid 

eomponent 

In tnUe 1, sihowing the displacements of 1000, thae aia thiee stations, Siciia Mimcna, 
Mount Ta m n lp ais, and Farallon Light-housc, at which obseived diaplacement is ceilain. 


I Tto dtfmcM vm Ute wpuatclr bi the muidun eomponcaU and tlw puma sartiml 
pOUWilM Ud iKfn CmblllM to MFlire the dllCrtlOA of tism 
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■ml tuo oihfliH, Point Rcs'cs IIill anil Tniiialia Bay, in gioup 1, nt whidi the diBplaoeineni 
inreiiod hum indiicot oiulonco ih Lonsuluiod tciluii Of those five fctaiinw, the foui 
whirli me to Iho valiraid of the fault at 100(1 ino\oil iiuillunaliniid oiul llio ooe which 
K to llie caslwaid of Iho fault, Hiiuiit Touuilpais, moxod MiutlicoBlwmd (bce map 21} 
TIui di>«plausiicntB of tout ul llic hvc pointb wcic iicmly pmallol, then oiimulha boipK 
lui Munia Hoienn, Pomt llcycs Hill, mul Tomnlct Buy, Idb^ Ud", oiidll2” ic^iioclivcly, 
e illi a moan of 14U" (40" W ol N J, while Uiat of Mount Tamolpan wob 821" (3G" E oI !S } 
Tlic aiimuth of tlic ilibiilaipuiriil at tlic fifth, Fmollon laght-lujubc, n IIB" (02" W of N ) 
at mi angle of nhout 22" with llu> otiun luiii Tho paLion of tlio laull near tlicae pointa 
liaa on oaimutli of about 145" t85" W of N ), lumoo the ilisplaeemont ot four of tho hvo 
iwinlb wob piactieoUy iimalU-l to the fault, tiic dopmtuio being in each ea^ within tho 
langp of povalilo cnioi of tlic dftcinimalion ol tlio displaecmont Foi the fum pointa 
to tlio ncstwmil ol tlic fault, Uio aiiioimta ot tlio dMplacomonl me m tlie mveiso mda ot 
tlicii distoneob fiom tlie laull, with tiu. uxccpLioii ot Sunia Mumna Pta Tomalea Boy, 
winch n only 2 1 kilunielcib (1 d iiiili-b) tium tlie fault, Uie dhidacLanont la graatnl, 3 80 
motoia (128 foot), and fui tlio Fmiilkm la^it-housp, wlimh la STkiloinctoia (23 mili«) 
fioni tIu) fmilt, tho displnuwiit la much luM, 1 78 inctcib (6 8 loot) 

P^om tluBO hvo fatatiuiia, omi iiiay dcdiuio fuui laws goieinmg tho dhtiibutmn ol tho 
oai Ih moi'cmout wliudi iiccuiicd on Api il 18, 1000 Fiibl, pointa on opposito udos ot tho 
fault movorl in oppoulp diicoluiiib, tliobo to the coaliimd of the fault in a aoullunly diioe* 
tion mid thoao to tlio wistvnud m a noi llioilv diicolion Second, tho diaploeoincnts ot oil 
Ijuuita wmo appioxuiuiluly iMioUol to tlio fmill Hind, Uu: ilibplacomcnts on each bulo 
of Uu fault wmo Icsb, Uu giuutci Liu dhtanco of the displaced pointa born tho tmilt 
PbuiUi, foi poiiila on oiquailo bides of Uu loult mul tho smne diblauico bom it, thobO 
on Uu> wmtoin aide wmo dispLuod on an monigo about twuc ■■ muoli aa Uieae on tiu 
oasLeiii aula 

II tho pioof of UuMO four ilwlucod laws icsLotl upon tiu ovulouoo of Uuao flvo alntuna 
only, it would lu iiuulliuiunt to ooiiviiiro oiu Muoh oLlui eviiloiue in proof of thew fou 
dudueod lawn will lu Uuwn m Una loiuiil Thi* Inwa mo hoie atatnl in unlor tliat they 
may bo hiyil in niiiiil mul Usted by tiu cvidoiuu aa pieunlod 

Tho appaiunl dwiilaocmciibi ol Uu imnaining fivo points of gioiip 1 may now bo coni- 
pmiid with Uu atalod laws 

Tho diaplucomoul of Pouit Bryvs LiglilFluuso, bduvod to bo deleimiiud w lUi loamnabla 
cmtmnty, u qiiuipiitly about L b mctois (5 fool) gicatm Uuin and diRcn about 82" m 
dirootiun bom Uu chaiilarmm>iil which ini^il bo mfbuod bom Uu abotu laws and eom- 
pmiaon wiUi Uu auiiouiiding slatuuis 

Tiu disiilocamonl of Uodi^, of whieh tho doUammation u anmowhat doubtful, n just 
wliat would be mfmrad bom Uu ckulucod Iowa, as its amount is gicator than foi Mount 
Tmnaliioifa, emirspoudiiig to Uu foot Uul it is cloam to Uu fault, and its oaimuth ogioca 
within 2" with Uiat ol tho fault 

Tho chsiilacomonl ol Boss Muunlmn, of which Uu dotoiminalaon u doubtbd, ogteea 
vmydoBolyiu omouiit with tluit at Tamalpab mul dilTmsoiily 15"in duoetion 
Boh Mounlmn la on Uu smiu udo of Uu faull oa Mount Tamalpms and at pioolioally 
tho aomo diblanco bom it 

The appmonl ihaidaecments of BucLy Mminii and Bod Hill, 82 and 19 Lilomctoia 
(20 mid 12 miloa) bom tiu laull and to the castwmd of it, of which the deteimmatuna ore 
doubUul, agioe with Uu lawa ui being small but are oontiadutoiy ■■ to duoetion 

Eor SommMbunlmn the ti irnigolationaei vea to deteimnu the eombmad diafdaeonunta 
of 1808 and 1006 ■■ shown m lol^ 8, but not tho aopmala displacemonts, as thu station 
waa not msolvod m tiimigulation done between 1808 and 1000 The oombmecl diaploce- 
ffionla at Sanoma Mountmn an of ebonl the aame amount and are m appioximatdy the 
■ama aaimuth ■■ dujdaeementB of 1808 at Mount Tamalpau, Point Rqica Ibll, Tomalea 
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Bay, Bodep, and Boas XfmmtAiii tabk 2) Some ot the intei ual e\ idenee of eoni- 
putatioM ^ tiungulation uidieata that Sonoma fountain moxed m 1668 Accoidiiig 
to the geneial lawb uf dietiibution ol the caith ino\'emeiit nt 1006 ae cinixrri fiom othci 
btatiODB Sonoma Hountam did not mo\e much, it anj', being foi to the easlwaid ot 
tbo fault, 34 kdometei^ l21 miLca) Foi these tlnce leaaons it h belieiod to be piob- 
aUe that the whde displacement of Sonoma Mountain, 1 24 motes (4 0 feet), in anmuth 
1S3” (3° £ ot N ), which cetainly took place sometune between 1H60 and July, 1906, 
all oocuiiod m 1808 

Group 2 Southem out oi iSee Aaaeuoo Bay — In this gioup Iheie oic tluee now 
pointa not yet eoneuleied and Bed Hill which hau alieady bm eonaulonxl in gioup 1 
The tluee new station^. Guano lalaod, Fulgu East Base, and Pulgas Weel £ae feee 
map 24), wcie detEimined in 1851-1854 ami again aftei the eaiLhquakc of 1000 No 
dctenninatum waa made botween 18b8 and 1000, hence lhc« pointa aie enieed in taUo 3, 
the combined diaplacenenta of 1808 and 1900 beuig deteimined, but not the aepaiatc 
ditaplacementa 

A atudy ot the eioia of the tiiangulation ahoin that the appaienl dinplnccment of 
Guano Idand, 0 21 meter tO 7 foot), a piohably due to enots ot obaewtinn, and that 
thee IS one dhance in three that the appaient dhjdaoement ot Pulgas East Base, 0 41 
motel fl 3 teet), is also due to eiiUh ot obsuiation 

The doteimination ot Uio displacement of Pulgas Weat Base, 0 74 metei (24 foet), u 
leaaonably detain, thee being about ono ehance in tacli'6 th^ it m due to eiois of 
obaevation 

Tho the deteminations of Iho aepaiate appaient duplaccmenta of Bed Hill in 1808, 
0 06 mote l3 1 bet), and in 1000, 0 80 mete (1 0 foot), me each doubtiul, the «»«wwiwm«3 
diaplaeement ai obsen'ed, ahown in tablo 3, 0 94 meter (8 1 feat), u eeitain 

It u theetoiB leasonably cetam tiiat thee waa a idahve diaplucment of Pulgas Wosl 
Bom and Bed Hill aa indicated in taUe 3, Bed Hill nuremg 0 94 mete f3 1 feat), in oii- 
mulh 227*’ (47” E of N }, and Pulgu West Base 0 74 mete (2 4 feet), in oaimuth 844” 
ilO” E of 8 1 Thia len^hened the line Pulgaa Wcbt Base to Bed Hill, 10 kilomelms 
(10 miles) long, 0 60 mete (1 0 bet), or one pait m 32/X)0 It albo chon^ tho aimiuth 
ot this line Iqr 11', liom 240” 44^ 8^ to 240” 44' 24”, lotatuig it in a oountmclockwiM 
dircotion 

The led eiowa on map 24, bhowing appaient diaplneementfe, indieato that the appaienl 
diaplooements of Guano lalmd and Pd^aa East Buo, whi^ are oonbideed doubtful, 
oie not inoonsiBteiit with the diBidaoemanta of Bed Hill and Pulgaa West Beae Appoi- 
cntly the uea included between these torn stations was distoited bj atietohing and 
lotated m a oounteidlookwisa duection 

Theie la no evident method of ascataming wfaethei the dieplaopnient of Pulgas West 
Bose took plooe in 1868 or 1900 or in put at esudi tune The dioplaoement isneuly in 
the diiootum eoiimponding to the laws goveining the diB{daeeinenta of 1906, ea already 
stated m oonneotuin with gioup 1 Pulgu West Boae la to the eutwud of the fault of 
1906 and slightly neuer to it than Mount Tamolpaia end Boss Miwints^m ud Hwim , 
accoidiug to the lawa lefeiied to, ohould be dis|dae^ m the same direotion as these two 
pranta ('M laUe 1), and by a aimilar amount Thia la the foot 

Group 8 Viemi/y of Cotma — 'Hieia an nuie pomia m greup 8 oil deteimined by 
tnangulation m 1899 oi euluj-, and ledetei mined attn the earthquake of 1906 (sec table 
1) The euliei detnminabon wu made by seconduy and tertuiy tiiangulabon, cip 
tending from the meinity of Pul^ Bern northwest, ■ psiwimg San neneiaeoBey to the 
Golden Gate, and thenoa aouthwud to Oolma The auliei positioni of thoe ninii point s 
ue subject to the efteot of acoumulated eiran in thu dhun of tnengiiletuin about 00 
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kilumolomi^O niilm)loiig Thoy uc Milijri l,lhcicloic, to an ciioi ot pobilion conunon to 
IhomoJl, nhieh may be a« gical as 7 mclois (22 Icul) With llio oxccplioii ol Montaia 
Alouiilun Peak and Bouila Poiiil Li^t-hoiiNO Lluac ixunlb oio all vithin Id kilumotna 
(8 niiln) of Son Biuno Moualiuii and ihciotuic Hum iclalivc pohitions wmo dctciniinLd 
with cunsklcioUe acouiucy 

In llu) liuiigulnlion ol l<KMi-I007, tlu* iiosiLiuii ot Son fiiuiio Mountain, iihioli is in the 
iiiidbl of Uiib gioup, lias ik'lA'iiiiiiial by *iieniidaiy Liuiiigulalion in oonnpcbon vilh gioiip 
2 Ob inilicoliHl on maps J1 aiul Jii, n diufl oiul strang doluimuialion Tlic lum oiiniulh 
mn also caiiial into llu> ijiiingulaLiim of giuup 3 mth a high dogico of oocuiacy in thia 
soiiui iiiniiiu!! No luiv ilola'iiiiiiialum was iniulo of the iloiling longth in gioup 3 It 
was OMiiiiuil that Uu* longth Hnn Biuno Mountain to Blook Rulgo 2 hail icinoinod un- 
ohongod (luiiiig the caitlupiiikQ ol 190(1 and the old valua of lliol length was used in (ho 
ooiiipulBlion of (ho liiniigubilian ol 1000-1007 Aa a check upon the oasumption that 
tills Itiiiglli leiiiaiiiod uncliongod, it is to bo iinlcd tliat the aiiniutha of this lino bofoio 
and afUii tlm cnitluiuako of 1900 wcie tuuml to diltei only bl' 9 3*, which is wilhin the 
poviililo longo ol oiiois of obBOivRlion in tlie cailioi Liiangulafion 

For Uio loiibOiM ulolal above, tbo oiipaicnl alnolulc disidaocnionlB thown in table I 
for gioup 8, u icleiicd to Modui anil Momit Diablo au fivt poiiitb, aie piolmbly duo 
to ciioia of olnoivabon 

On accuunt, howovei, ot the fact (hat seven of tlio nine pointa in this gioup oio wiUiin 
a latbci amall oieo, Ibcii lolativc diaidaocniunla aie dolciniinod with oonudoiabla ac- 
euiaqy,tho ciioiaof longLli ondaninuthliaving Icbbclfoot inpioducmg nioia in ie]ali\'o 
IMibitiouB, tlic mnallfli tlu! OTca coAoipd by a ti longulolion Menlaia Lfwimi^w Peak and 
Bonila I^inl Ijght-houso oio codh doteiinuicd with a low giode of ooeuioey They oie 
each tai horn tlm atotioin oeeuinodin tlie liiongulation oiul the linoa which defoiiniiiD 
tliem mloihcat at a hniall angle, hciu .0 rvui Ihau iclolivo diaplnannicnta ate unoeitain. 
Tim ralalivo dlsiilaconuiiils olmvod fni the leuiainuig bcvcn points altei omilUng ihoBP 
two aie oortoin, Imng boyniul Uio paaaible range of omua of obeoivalian 

Tho apiwont almoluto diaplaoeiiionls fm (hM gioup of poinla (sec table 1 and map 25) 
iiulioato that all iwiiiIh on tlui aaalcin wie ol the fault im)vi>d in a aouthcrly dnrcolion, 
aiul those on tlie westoni oule in a luuUicily dircolion, tlul tho dleplaoomeiibi tend to bo 
ponlld to the hull, tho nioio doubtlul diaplaoemcsita sliowmg tho gioalci an^ with tho 
fault, ami tliol tho oinounle of tlui ihsploeonianl nic m Uie invoiec oiiloi of tho dialaueea 
of tho atotiona fiom tho fault, with two oxocptlnns These oxcoptlena aic Bon Padio 
Hock, of winch the iclntivo disidoecment la dotciniinadwitheullieiont oeouioey to oalahlibh 
this OB a leol cxecplion, and Bomta Point Light-housob toi wliioh the appoiont dieplnco- 
inont os obocivod u oo uiuMitain that this apporont cxecption has but httlo signifioanco 
Of tho foui pointa, all on tho wostoin aide of the fault, of which Uio iclative displooementa 
are bcliovod to bo eoitam, oe in table 1, the niimuths of tlie dlepIacoinantB vaiy 

fiom 151" to lb9", with a moan of 167” (Zl” W ofN). Tho oelinuth of the fault m this 
vioimly IS 14i” (80" W of N ) 

The lelotive disploeemanta on f^ipeeitc aiclce of tho fault and neni to it are Icaa m this 
gioup (2 to 8 metoiB) foi pointa at a eniulai distanoe tiom tho faidi m group 1, 
namely, FOmb Bqyea Hill, Tomalaa Boy, and Bodoga (6 to 0 moten) 

Oioup 4 ToiiioZh Bay — Tlieie oic seven points m this group (aee toUee 1 to 8 end 
maps 34 and 26) Theao weio 6xt m 1860-1860 Iqr tcrtiaiy tiiangulotion eEbcnding 
ooubhoaslward along Tomelea Boy from atatione Tomolea Boy and Bodop of group 1 
Th^y were fiat In pmotiaaDy the same manner m 1900 after the earthquake 

With th— oevon pomta may odvantageoualy be oonBidcrBd the thiee pomtB, Fbmt 
BqmB TTiii, Tom^ Boy, and Bodega, whuih wme flzt in gioup 1 
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No one of these ton pomts wee deteimined betneen 180S end 1006, hence the ohdissBr 
tiooe nerved to detamine the oomhmed displecements ot 1S6S end 100b, esbhown in 
table 3, but not the eepBiate diejduemente The Hepauitodiqdiieeincnl& hose been do- 
leinuned fay inteipolation tiom ^uiiouiiding etetionb toi the thiee punlb, Fouit Bqrob 
Will , TomeloB Boy, and Bod^e, n mdieelcd in the dMiMum of gioup 1 The same 
proeee* has olao bnn apphed to the eeven points of gioup 4 

Starting with the inteipokted dnplaceinsnts of 1868 foi the thiee points. Point Bi^cs 
Will , Thmales Bay, and Bodqpi. an bhown in taUe 2, and with map 25 befoie one, it wee a 
Mifipla inattei to mteipolate aepaiatoly the mendian components and the piiiuo vulical 
eouipunenls ot the dfaidacements of ISW toi the seven btatuniB ot gioup 4 This amounts 
practically to mteipolatuig the disjOacemanta fa Ihoe pants liom the Ihioe otkeived 
duplaounents ot 1868 at Ubunt ^malpais, EuaUon Li^t-houes, and Bim Mountain 
The lesultuig intmpdlated diaphcementa of 18b8 aie shown in table 2 Each of these 
being subtiaoted, eomponenl hy conponent, hom the euifr»ponduig combined diaplace- 
nient of 1863 and 1000, as shown m taUe 3, leaves the duplarament of 1006 as shown 
in table 1 

A. study of tbe paufale aoeumukted aioi^ in the tiiangulations shows that all of the 
seven Hib pibaampiuai ot 1006 in gioup 2 aic eeitain except loi Hans and Hamnumd 
Theie is about ono r.huir^ m fixe that tho appuenl dibplaoementa ol 1006 fa these two 
poinlA an simply due to eiias ot obsaixatian 

The tan diqilaeementa of 1000 m this gioup show oleaily the foui Ians aheady sug- 
gested u legaid to such dibplacuiunts M points to the eattwaid ot the fault inov^ 
•aouthaly and those of the wcatein side^ nat^Iy Four of the five pomla to the west- 
ward of the fault nuived in asimiitha between 141* and 143” with ameanof 148*(8B*W. 
of N ) The aiimuth of this pact of the fault is about 146* (35* W of N ) ^ au- 
muth of the hfth diaplacemeal on the webt ^de, at Bodi^ Hi^, is 172* (8* W of N } 
The Bsimuths of the thiee laasaiably ceitain duplacamenta of pants to tho eastwaid ot 
the tault xaiy fiom 323* to 348* with a mcanot 834* (20* E ot S ), which is withm 0* of 
being paiallal to the fault Of the five pants to the westwaid ot Uie fault, the ononnuat 
to the tault, Foster, has the gieatab dnidacemeat The othsi toui, all between 20 
and 2 7 kdometaa fiom the fault, have naaily equal diaplauanmla The five displacc- 
menta fa points to the eabtwaid ^ the fouit show aali^ tendsnay to stand m mvabe 
ada fiom the dibtonoes tiom the fault But one only of these displaoemenls diflisn by 
mae than 0 43 metm (1 4 feet) fiom the mean of the five, and the eetimated dibtanoes 
fiom the fault vaiy only horn 0 5 to 2 6 kilometms When the uncatainty of the posi- 
tion ^ the fault beneath Tomalea Bay is oonaidned, ns well as the small vaiuilion 
in dstance of these ten points bom the fault, difficidbca aie to be ovpeetod in 
detcoting the lelation between diiplaccment and ^stance fiom (he tault m thm group 
The mean displacement ot the pants to the rsbtwaid of the fault is 1 86 melas 
(6 1 feet) and of the five pmnt^ to the wsbtwaid 8 1 tunes ns much, namely, 3 88 metna 
(12 7 test) 

Omtp 5 VtBualy nf Foil Pose — Theie aie twdve pants m this gioup, all de- 
tamm^ fay seoondaiy tiiangulatum m 1875-1876 -and again in 1006, the echeme of 
tiiangulatum being m eaidi ease aubxtantially the nsms as that shown on map 25 The 
base fiom whidi these poutums aie deteimi^ h not independent ot ofaseivatuma made 
befoie 1868, but is gotten by making the ubsuxatioiis pieeedmg that date eonfoim to 
those made between 1868 end 1000 F^om the wnall sise of the neeessaiy cmieetums to 
the ofaauved angles, end hom the foot Uiat the positimi of RobS Mountain, edudi pie- 
dominates the gioup, is deteimmed by ofasnyationa made entudy after 1808, the eiiw of 
assuming that these twelve points belong to the peiiod between 1808 and 1006 is deoued 
ne^bglbb 
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Foi ono poFol, Cliapaiiiil, ubw.rviilioiib iiuulo in ISOU fuinuiU a ilclciiaination of the 
IXMLion bclon 1809, and liuiiui Ihc dhplacuiiuiil of Uiib point in 1SA8 (boe taUc 2) u 
(kiloi mined as well na ile displorcinonl in 100b The di>«]iliicoinenl oL 18b8 agicca cloe^, 
wilhin loHS than 0 U mcLoi (0 4 tucLJ in aiiiouiil oiul 0" in diiOLlion, with the displacc- 
inonL at tlioL tune at Rim Mountain, 5 7 Liliiiiu>li‘is t3 0 iniln) to tlu. caslwoid 
A aluily of Uiu puesible aecuinulali*d uiiots in the liiongulation bliows Hut fat'e of the 
olMuiid displuoiuonlie in thu gioup, na ictuiied to Moclio and Mount Diabb, oic cknily 
beyond llie langp of ixmiUo ciioik of obspivaliiin, nnmclv, LliObC al Foil Roos, FuiilIu*, 
Timboi Covo, Sloekluilf, and Fninadc Ruck Fbi tho iciiuininK %V(in diaijlaeemonts, 
thuio 010 fiom one to two cIuncGS out of ten that they oic due uitiiuly to uioib ot obtaviir 
tioii, and llieae dieploocmentb oie thoiufoio luisonably cci tain Tlio iclatii c displaconionlb 
ot pans of pomli on oppobilo aidee ol tlu iaull and noai to each oLhci m Ihia gioup oio 
CPitain, being in cvoi) eoae doail}’ boroiul the longe of peeaiblo ciioia of <d»Li\alioii 
Tlie appoionidiapliiLaineiibi in 100b of Lius Iwoh’c poiiitb iii Lhib giuup confoini clobclv 
to tiui foul dodueed Iowa goveining such dihplacomcntb The aincii points to tlus wp<t- 
wud of tiui tnull moved in a noithcily (hiocUon, m aaimuLh vai 3 ing horn 187° to 168°, 
with 11 iiicoii ol 141° (38° W of N ). Tlio aaunuth of tlie fault m this legusn n about 141° 
(•10° W ol NiO All five points to tlic caslmiiU of Lius lault niox'cil loiuLhcils', in aainiuth 
voi} ing liniii itOl* to 328° with a nu»n ot 318° (12° E ol 8 ) All of llic iwinlb in tins 
giuiip nio witluii 3 J kdonutcH fJO niilus^d tlic fault aiul tlieictoie givo littk qipoilii- 
nity to ohbci Lam wliethoi the aiiusuols nt the duplacoincnla ahow any iclatum to distniici s 
fioin the loiilL Such a lolation n not eleoily disoeinible ojiiong Hie obaeivod diaplatc- 
nuiiiUi Tlui ovuloneo of the aiipaieut dibplacoment at Rosa Mountain (ooe taUo 1), 
(i 2 kilomptciB (4 2 miln) to tlus coalwaid of tho lauU, mdieolos a deoieaBO of diaplacenii rtl 
with meioaso of dntanco liom the fault in thatdiieblion The oveiagB diaploeement ol 
the live iioiiitB to tlus coatwnid of tlu fault n 1 14 nusleis f4 7 feel) and that ol tlus m-vcii 
|Hnnti to Use wmlwoid la 1 fi linicb as gioat, noinoly, 8 11 iiu4cib (0 0 feet) 

(tioufi b l*oM Aimio — In thie gioup Uuno aio Urn (soiiiLs ihskinunoil by sceoudniy 
liuuiguloLimi III lllTO to 1802 that wuio i^Leiiainixl b> aocomlaiy laiaiigulation lu KKIII, 
slBiLiug fioiii tin btatuma Fudici and (3old Spnng^ 11 2 and 13 0 kilomclciB caslwaid tioin 
the fault lospooLivoly (Soo nup 25 ) A atudy of tlus powiblo onois in tho Liiangulatioii 
bhows lluit ail of tho obinvad dieidaMincntB in thia gioup mo ocitom, oaidi bouig clcmly 
gioalpi than the inaximuin poosiblo mioia ol obantaLiou Thcic n a pos«biht> Lliat tlu> 
asauiiipLion tlut tlio two slaliona, Fialun and Cold Spring, lonininod unmoved in 1006 la 
in enor Tlic inavoiiunil, if any, of Uusso stalunis wna piobably about the sonus foi both 
BtotionB and m a aoullusily duootum and pmalldl to tlus fault If burh a inoiomoaL of 
them ataUons oeouiied, tho ooinpuLcd displacements in 1000, ahown m iablo 1 and on iiiiip 
25^ mo all too ainoll loi atotioiu to tlus caalwazd of tho fault, mid too great loi atatusna to 
tho wvtward of it 

Tho agioemont of tho ohacmil iba|daecraents of the ton pomla in thia gioup with tlus 
foui (leduood laws la clooe Tho an puinb« to the wcatwmd of tho lault movod in oii- 
muLha varying thiu a rongo of 5° only, horn 150° to 161°, with a moan of 102° (18° W of 
N) ThBfaulbinthisvioinityibaBidto(diangemaaimuth,nam thopomlwheieitcioiMa 
the ooaafedino, fiom about 144° to about 104° (10° W ot N }, euiviiig to the oaatwmd 
The four pomta to tho oaatwmd of tho fault movod m aaimuthe vmying fiom 321° to 840° 
with a mean of 880° 00° E ot S ) Tho atatusn Shoomoke, eompmahvelv noor to the 
fault, 1 6 kilometaiB (0 0 milo), on tho went &ule, showed a diaplacenumi mudh Imgoi than 
any Ia tho other five pomta on that ndo, all of wbioh me bom 5 7 to 7 0 kdomcteiB from 
die foidt Tho two points to the oastward of the foiilt whuih mo within len than 1 
kitometar of it were diapleoed nemly twice ee much ae tho other two whioh mo neerTv 
4 kdametem bom the fault The ovaege diqilaoamont for the fom pomta to the eaat- 
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waid of thfl fault is 1 10 metas (3 8 feot) and fn the n't to the wnlwaul is 2 3 famw bs 
peat, namely, 2 71 meteiB (8 9 feet) 

Oioup 7 •S'oiitAeia poft ^ pumoij/ biangulatum — In this poup, e\ten(ling ^uth- 
wnid fiom the line Mbcho^ima Moiene, thaie aie nine puinte (tee map 24) of which the 
poBilione weie ledcteimined aftoi tlie eaithquaLs of 1006 Ot thote, one, Loma Fiieta, 
had hoen loimcily dctcimined both betoie anil after tho oaithquaheof 1808, five olhcn 
lied been detamiined before 1668 but not allm, and thiee had hwan oftei but 

not befoic 1808 (See taUea 1 to 3 ) In thHpoup,tlieietoie, but one point is available 
to show the displocemont ot 1608 

The tiuuigulatioii of 1864-1865, staiting hom the line Ridge to Rocky Wnmml naai the 
Pulgu Baae, coneisteJ ot a single cham ot tiuDglee with all angles meaauied, down to the 
hne Loma Fiieta-Ganlan The Fbint Finm Ld^t-houae the Point Pinos Tjttatwlw 
ytetion wne oonnucteil with this ehein, and aith ehedka, Iqr obeaivationa in 1854, 1804, 
and 1806 

The mam tiiangulatum of 1870-1887, fiom the line Ubunt Dublo-Modio to the line 
Mount Toro^tanta Ana, ooiiaiatad of a ationg (duun of figuiee with many checin, 
bubetantially as ahomi on map 24 if Gavilan be omitted »*H oU ■ta.iiwnw nnoiip MiH in 
this tiiangulation, bnwera, nu complete indcpcndsnt dsteimmatums with cheche wme 
made of Blade Contain, Santa Qua Aaunuth Statum, (Savilan, Pbinl Pinob Light- 
houae and Pomt Pinos lAtitiida Station 

The tiiangulation of 1000-1007 was made ae diown on map 21 Two acpaiata least 
equaio odjualmenth weie made of the main sdieme wftwiiiiiit.ing the pmnte Mount 
Dioblo, Mooho, Sinia Moionot Lome Pueta, Mount Tno, Qavilan, and Santa Ann. 

In the fiiat ^uatment, it was fl—mnwH, as for the eomputationb of other poupa, 
Mount Diablo a^ Moeho only remained unmoved dming the nniiKgnnim of 1000 This 
fint adjustment diowad an apparent daplaoeimmt of Santa Ana m 1006 of 8 20 meten 
(10 7 feat), ina/imuth288" (T^E ofS ), hnfc nn w wnwnnnhiwi in thn p n—Hn %c«U - 
mulated eiioni m the tiungidatian diowed that thw appaient dieplacement was piobaUy 
due to mioie of obaaivation Th« new pimmy tnnngnlntinn w miinli »nnfcinF in Lha flgiiw i 
defined by the five points, Moeho, Lom Pn^, Mount Tno, Davilaa, and Santa Ana, 
than elaewheie fu two leasons Diet, the length must be eaiiiod without a cheek 
duu the tiiangle Idima Piieta, Mbdho, Mount Toro, of which only two anglBB wne mens- 
uied and thin taiangle la veiy unfasmable in riiape for an aeeuiate Hntniwimnfafiin of 
length Second, it eo happened that the least aocunte obaBivatiana m the pii- 
maiy tiiangulation wen in thia tiungle or m ita innnwriinfai vicinity 

Li the Bccond and adopted adjustment it was assumed that Santa Ana, as well as 
Mount Diablo and Moebo, remained unmoved duiing the wi.itliqiiA.THi of 1006 The 
asbonomu! aaunuth had b^ obamved at Mount Tno in 1886 and agam after the 
eniUiquakeof 1000 These two obsoivotaons maasuied the Ahwilnfai change m AAimiith 
of the hne between Mount Toro and Santa Ana and iiiJn» s. t sd it to be 2 5 *, the latei 
aaimulh bemg the peatei Hus was utilised to btiengthen the Ail jiwtmiiiit 

In view of the evidenee of stations faithm nmth, the asnunptaon tliA.t S a n t a Aha le- 
mainad unmoved is leasonably safe Sants Ana is about 27 kilnmAfawA (17 miles) to the 
eastwaid fiom the pomt at which the hult dis^ipeaied w—i* the village of San Juan 
There is no station anywhere m the tiiangulation moie than 6 4 hdometeiB to the eastwaid 
of the fault for which any displacement m 1006 was deteiminad with ceifaunty 

If Santa Ana was displaaed m 1006, the einanaoua assumption mtioduees an error m tA 
the eomputed diqilaeementB at the stations Qavilaa, Mount Thro, Pomt Pinos Li^t- 
houae, and Point Anoe latitude Stahon, of about the same Awimint as the ufaiAi rfm - 
placement at Santa Ana The enor produced m the eomputed diqdacement at Santa 
(hus Idgjht-house and Santa Crus Asnnuth Station must be much smaller, ■■"it no «"*»*"' 
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vouIJ be produced at Loma Piietu Taking the uneataintj in legaid to the tttimotecl 
etabdity of Santa Ana into aooount na veil ae tho poeuble eiioia in the tiiangiilotion, 
tho following ealunatea of tho uiiooilaintus of Uie appuent displaecincnta mno mode 
The diaplacomonta of Loioa Piiola in 1000 and UMM (boe tablea 1 and 2) aie both 
eeitain 

The dMplaconienh of Black Mountain, Santa Ciui Aaimulh Statuin, Gavilan, Point 
Pinoa Light-houw, and Point Pinoe iRUtudfl Mlalion, Ob shown in table 3, aio also cui tain 
ThobC nie all combinod diaplacomenla of ISbS anil 1000 ThcbO atnljonb woie not detoi- 
miiied between 1368 aiul 1000,hiinoo it u nut po«ibIc to dolormiac diiOLlIy fiom tho ubwn- 
valiona llie scpaialo dhploocinonfe li it bo nsunud that tho dibplaoomonte in 1303 of 
tho last foul ol thoBO pointa wcie the same as that ob»i\ od foi Loma Piiota (soo 3), 

tlien the mfoiied displaoeinents foi cash of tlicbc pointa in 1006 is as slmwn at tlie end 
ol tahlo 1 These mloirad dihplaeonents fm these pointa aie, liowevoi, vny doubtful as 
thqp dopend upon a doteimiiiation of tha displacement of IBbB at a sui^ point, Loma 
PiMta, wludi 10 21 kilomctcis (15 milca) From Santa Crus Aaimulh Station and more 
than is kilomoteiii (80 miloa) horn oaeh of tho otliokatationa It i»h«ml»l bo noted also 
Uiat tlio dibplaoompnt ot Loma Piioln m 1363, which la ccilain, is voiy ihllciont Irani 
that ol tho olha foui points, Mount TVunolpaia, Phiallon Lighl-houso, CXinpairnl, anil 
Boas Moiiiilain, foi which tlio displnoomeuts of 1303 havo beon dckumineil duect^ hy 
ubsoivations It n a diaploocmont to tho aouthwaiJ luatcad of to Uio noitliwiHlwaiil 
and IS much laigci than foi tho oLhoi Ihioc pointa 
Tlio dotaminalion of tho dieplooemnit of Mount TPio as shown in taUo 1 la aunii>- 
wluit unoeitain Thao la aldl nuuo uuomtaiiily in ipgaid to tlu‘ apiiaiont displocu- 
ment at Santa Giua Light-hoiibo 

Tho veiy amall appannt distilaecnirnt, 0 12 znola (0 4 fool),of llio Lick Obaervaloiy 
nnall tkmui in 1006 u ptobaUy duo to emus of obanvatum 
TIui two pomts m Uiui gioup to tlio coatwaiil of tho lault sluiw appaiont displacomoiita 
111 1000 in oaomilaiico with tho lawn dcslucnl hom oUuii giniiin Lek Obaorvatmy, lor 
fiom tla fault, 80 kiloniotma (^2 inili'*i), having an apparant iU>«iilai!aniont so small aa to 
bo uncmtain, and lionia Pnota, wiUiin 4 8 kilmnotma (3 0 mikM) of tiui lault, having an 
apparant diaplaeomcnt of 007 motor (32 fool) in a soutlualy dinollou aiul witlun 0" 
of bang ponllol to tho fault wluoh hae haa an aaimuth of abimt 812” (48” E ol 8 ) 
Moimt Toro a tbo only atation to tho wostwud of tlio lault in tlua group fur whidh 
a dotannination of tho diqilaeanont of 1000 w not vory doubtful Tho duplacoment m 
1000 of 0 05 motor 0 1 feet) at Mount Tmo is in a umthcilv duootlon snth a bli^t molt- 
nation to tho sreatwanl in fan agicemontsntli the clodiicod laws Mount Toro is beyond 
the end of tbo pa bon of tho groat fauU of 1006 whidh liaa been traced on tho auifoeo 
Hie appoicnt diaplaeement of Santa Ciua Light-houae in 1000, of which tho do- 
tanunation u doubthl, a olosoly poratlcl to tho fault an i in a northnly dueotaon, 
earsHpondiiig to othm points to tlw sraatwaid ot the faidl 
The infar^ daplacomonta uf 1000 foi Four pomts shown at the end of table 1 aio all 
VBcy doubtful, and httio aigmSconoe shoukl bo attachal to thorn or to tho fact that th^ 
aio Bomawhat eontiodiotoiy to each otha and all have a aouthody tondeney, whaeas all 
otha points to tho woatwmd of tho fault ol 1900 movod in a noithmly dirootuin As a 
ehedk on thu ooneluaion, it should be noted that the infaiod dnplacomont fa 1006 for 
Santa Grua Aaunuth Station diltaa by 72” in duoction and 1 20 motua (4 1 feet) m 
amount from the ohaerved diqdaocment of 1000 for Santa Ciua laght-hoose, a pomt only 
3 9 kiknuetan (84 mlloB) away Tho obowed diaplaoemoat for Santa GmaUghtdiouae 
u mudh leas unoertab than da Infenad diaplaaemont for Santa Grua Aaimutih Stotaon 
and henoe tho oontnuUstum throwa addltmnal doubt on the latter and tho othor time 
pointa tor whloh the mtaenae a made in like monnor. 
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Tho the inteiied di'^placenuiiiUi of the« tom pomtB tui IQOO aie dll loiy iloublful, tiu 
nhi 0 iv! ^nnm h inp ri riiapiniirinwitw nt 1868 And 1 QOb toi thcsefbin poiiih, sliowii inlalilo 
3, Biaalleeitain,L)eingdlaulybcYoiidthe poMhIf nitgoot ciioisul obieualioii So olbo 
Bie the oombmcil di^plocemenlb of 1S08 end 190b toi Lome Fiiete and Blnck HbunLun 
It appeals llien that the combinsd elteela of tlie eoithquakts ot 1608 and lOUO weic to 
move the whole legion tiom W1 j«1c lliountaui to Point Pidm to the Boiilhcaslwiud by 
Iiom 2 11 to 6 80 nieteis (0 0 to 10 3 feel) The mean asimulh of these bi\ tlnplaomiaiits 
IS 331" (30" E of 8 ) The mmt Atdilkng aiiibnce ot the combined eOcets of the two 
outhqunkm n tho incitiibc of d mctais (10 teel) m the uulth of hlonteie} 803 fiom Santa 
Giiu Aiiinuth Station to Point Pinos Iii^itrhou«,bothor thiM points having mo\ed in a 
boutlieili' duvclion, but the lattei much iaoib than the toimei The length ot the lino 
Santa Ciui Asunuth Station to POmt Piaoi laght-houso la only 30 8 Lilomcleib (21 7 
milob) The moieaso la theiefuie one pait in 13,000 

Not much Bigm&riin<.c sliould he attndied to the tact llial Pomt Pinos lAtilude Station 
hasappaiendyinosedoiiemetei led than ^uitPinoaLighl^hoiise Thiaonemetoi htho 
iliffmane^ at the dibploLementb (d tiro cai thqnates It la aubject to the eiiois 

of obsmvatian in ta'O deteimiiiatioiia ot each pomt by tiiangulatiou in aomowliat diOcicnt 
woyb Moiemoi, the deteimination ot the pobitiou of the Intitude Station oltoi the 
ooithquakeot 1006 waa mode without a dicck It is tm thib leoson that the diaplaceniciil 
at Point Pinos Light-liouse la cnnaidaed to be tlic moie icliable dcluininationof tlio two 

musimmoN ur caaiik tiovaimr, AouiciBr 

In icoehing the conclusions stated below, the evulencc hoa been studied much nunc in 
detail than it hoa been given m the piecading pages Ihe eonclusiona oie based on both 
the positive and negative evidence The poeiUve evulenco a gii'cn 1^ tho displaeomonts 
maifced "oatam'' 01 "leoaonably oeilain" in taUea 1 , 2, anti 3 The negative evulonoo 
la given by diaploeements mail^ “doubtlul," of whudi Rock}' Miound is an example 
At thiB pomt the obseivod nppaient dimlacement of 1000 was only 0 31 motei (1 1 feet) 
The aecmacy of tlio biongulatioa ■ such that it la piacUcally emtam that any duplac^ 
ment ot this atation as gieat as one meter would be detected Ilcneo tho cvulence given 
hy thia atation is that the diqilaoeniont, it any, was less than one meta and piobably 
was leas than 0 8 meter 

Maps 31 and 26 chould be consulted whde leading the following condlusuMib 

Duiing an euthquaVe m 1808 01 about that tune, about 1,000 aquaie miles of the 
coith’a eiu*«t, eompiiied between the torn sUtiona Mount Tamelpais, FamllonLightphoube, 
Ross Mountain, ami Chapaiiol, were peimnnentl^ displneeil to the nmUiward about 1 0 
meteia (6 2 feet), m oximulh IbO" (11" W of N ) ^ indications oie that this wlwle 

oica moved as a bhude without dislmtion ui lotation, at least the tiumgulatum funuahea 
no e\ ulenec eompatent to piove eitliei dotation 01 lotatioii ot the block (about a veitical 
nvib), 01 to locate aocmately anjr bouiulaiy of the block It is probable that the block 
included Sonoma Mountain It la icaaonably entom that Rocky Mound and the gioup 
ut pointa neai the aouthun end of San Fianoisco Bay, Red Hill, Pul^ Bose statums, anil 
OuBiio Island, weie not on thib Uoc^ tho tli^ weiB piobably diS(dBeed somewhat iiiegu- 
laily duiing tbo euthquake of 1608 

Duiing the eaithquake of 1868, or about that time, Loma Piieta was pcimonantly 
diaplaoed about 3 03 meteiB (0 9 feet), in aiimuth 307" f58* E of 8 ) Thia displacement 
IB in a direction at an angle of 138* with that of diqdaeementa of aame date, mfeiied 
tomthepiecedingpoiagiaph LomaPnctamovedtotbeaoutheastwBid, whmeasMbunt 
DuUo, Faiallon Llg^thouBe, Boa Mountain, and Chaponol moi'ed to tho northward 

It IB leasonably oeitam that SantaCkuiAaimuth Station, Pbmt XbnosLighb^uae, Point 
Pinos lAtituda Station, and Gavilon weie Bimilady displaced It is probable that the last 
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tlim ^taliono namcil wpip dibiilued to tlio aoutliroblnaiil iii ISns, biiiiR .ilioiil 3 mclvi^ 
(10 IcpO more than Honla Uiu iViimulli Htiitirai ond I<oma PiuiIb, aiul coosniuontl} ihc 
uiillli ot Bloiilnpy Diy nu inacaoed Uicn bv aliout ono pnil m 11,(K)0 
Tlitf rniiiliincrl elite Is ol llip pjilhiiiinki%> ol 1808 and lllUG liaTO iiiuoaoctl tho dihlonui 
Ix'lwppii Mnuiil Tunalimib end Blopk MnuntAin, ocp map 31 and table 8, by 8 metma (10 
IpcI) 'Hip rlisiniir'> is 74 kiloiiiptpis 1 10 links) and the incioa« is Ihciufoie one paiL in 
ill,0(N) 3'lic Gcilliot UnLc lies lictivcpn tlHSc two slalioiis ll lo uitnoaling to noli* 
lluit llip liiiiKlIi of ixiil oT Uic Paciho GnasL iiidiuling tlip Goliloii Clalo li<n been inmuiscd 
jiisl as llip disliuup oeiusta Monlprpy Bay liao been inucased 
DuiiiiN the P 0 illu|iiake of Apiil IN, 100(i, disidneGil ponds on opiinulc suleo of the pent 
fault oec oiiipanyiiiK t lu> poi lliquake tno\ etl in opponle duoci lono, 1 linsp to tlio eustwai d ol 
llip fault III a snullipilynnd tluM> to tlie wpatwaiil in a noillicil) cluocLiim Among all the 
IMUiils tlinp nio but two apiaiipiit cxeeidunn to this ink, iiiimoly, Itocky Alound anil 
llcil llill 1^ bulk llip^u stiitioiis the itpiMui iit oxeepluiunl moioinpnt is so email as to 
lip piiiliubl) duo Miii|ily io eiiins nl oIms 101111111 and Ihcrcfoio it n not vgnifieont 
Duiiiig tlio oaiLliqiuiLe of 11100, the imnuiiiput displaumpnlsol alldntuibcd pomls 
wmu iiinnnuiiuilplY iminUi'l Io the fault ^Vlipii llio dillioullips oncomdned in determin- 
ing tlio diicolioii Ilf llipsp disiibiceuieiils aio uunsulpnsl, il is ipmaiknlilo that the obseiml 
ilispbu piiipiits fiilbiw tills law so nfriiialplv as iJiry tin Tlio nroipsl AvL ixnnla to whipli 
I orb dis]ilnrpil iNiiiit is ipIioiihI bip limn 30 In 111) Liliniii U‘ih disliiiil (30 to 00 mibs) 
'Hu* total dispbuiPiiu'iils aio fioni 0 0 to 4 (1 uiplpis (3 to 15 fool) Among oil tlie ponds 
e\amiiipd, tlicip aiP liul fii’e for wliirb tin* apimipiiL tlimigaa in dnlaiicp lium tlio faiill 
1110 not sn small ns lu In* piolailily diip to isiuis of nl nn vatioii TIip TiuallonTaglil-limisp 
aiqiniaiilly iiuivisl at an niigb* of nlmiit 37* mill llu* limit ami ils ineipaso in diaLanoo fiinii 
tlip fault 1 ) 1 0 N iiiplpi M ipnsoniililr ppiIiiiii As Mount I'niiinlpais, iiraily upposilo to Vii- 
lalbin laglit-liiiUHP nnnss llip fault, iiiovpil imiPlirnllv liiuuIIpI to tlio fault, thmo was 
pilliPi on niwiiing of tlio liuill Iipuisil li Uu> wsi 111 Huh ipgiini ni an nirioase in Inigth of IIip 
phiHi'h miisl. III a dins-luiii at iifdd angli's to tlio laiilt, nl 0110 imiL in 50,000 (0 H inctei on 
44 kikmiPlPiH, in 3 fivl on 37 lulll■l) I'luiil Kpym ].ij4ilr1uiusp also npimipiitly leopilisl 
rioin I liiifiiuU,iiii)Vii|g III nlaiiit lIui Hniiu* ilnn lum(mLluii A*) as tlu> l^uiUlniibif^it-luiUMs 
but Hip iIpIi iiniiinlinii nl tiui displappiiiPiit of Uui Point lleym Idf^il-luiiM ih w wi'ak Hint 
tliih npimipiit ilispliin'iiipiit Iibm litlli* Mgiu(ipniiis> ll is nsisoiinlily eerlaiii Hint Boilpfqi 
llisul apinimplipil llin fault hmii tlai mMisii skip, wliilii Ihalign, on Hip mslein idilp 
ol II 1 P faidl, idxiut opiKMlp, iiiovpil iNunllpl to llu> fault Tlie aiqinnuit riming u[i ol 
Hip laull ni hlinilpiiiiig ol llui riusl nl iiglil aiigiPh Ui tlm fault is I 0 iiipIiis (5.3 IppI) 
la'lwppii tliiwi iwn |HiudH only 5 4 kUmiiPinH (•1.4 null's) niiart 'Hus ih 0110 imil 111 8 , JOO 
Jt IH iKNsiblp tliat as murli oh oiio-liidl of Hus a]qMiionl rlcviiiig up ih duo In nioiR ot 
olismvatinii, Inil il w ipasonably rn lam Hial not of it la duo to tliatpauM Kimilnily 
d IS icHhOiialily on lam llinl Jkakod lliU in Uip Fiat Bern gioup loptslpil lioni tlio fault 011 
Hip oanl snip and 1*111011010 Book aiiinoaplusl it on tho west aule. Hip oiqiaiciil amounts 
liring 0 4 iiipln (1 8 fpcl) and 0 7 moloi (2 8 loot) icsiMotis'cIy ll is ipneoiialily eoiLain 
Hint Ran Ikilio llook in tlio CVilnia gioup aiqironehod llio InuU lioui tho west sido, tlie 
BiqMUPiil Bnuninl lipiiig I 1 mclpis (8 0 fcot) 
llunng llu auHuiiialui of 1000, tho di> 4 ilaaomontB on oach eule of tho fault were lim 
tlio gipalm tlio dislenec of llio displaood points from the fault On tho easlctn side of tho 
fault, ton iwiiiti at an avmago chsloncp 1 5 ktlomoUn (0 0 mile) from tho fault have an 
avongo dniulncpinpnl of 1 M moleiB (5 1 fool), three points at an ayerego dulaiico of 4 8 
hilomolciH (2 0 milca) havo an avongo displaeomant of 0 80 mein (S B foot), and ono 
poml, Mount TaiualiiuH, at 0 4 kilom^e (4 0 milaa) bom Uio lault, boa a duplacomont 
of05Bmotci(] Btppl) Thpsp fourteanpmnta aio Hio only ones on the OBBlain aule of tho 
fault for wbidi tho ohmvpil dihplaeementa wore dotonnincd mlh. loaeonaUB ceilauly 
For no iwmt to the eastward of tlip lault at a gipatcr dietnnco than 0 4 kilomeloiB (4 0 



134 BEPORT OF THE OAUFOBNZA EARTHQUAKE COBIUKSION 

miJn) wu any duphcement dcteoteil with eei tointy To the weetwaid, twdve pointe at 
an a^eiage iliataime of 2 0 kilometeie (1 2 nuhe) horn the fault have an aveiage dnplace- 
ment of 2 AS motaii (A 7 taetl Seven at an ovciaga dialanee ot 6 8 kilometeis (3 0 niilea) 
have an aveiege diaphuianicnt of 238 meteik (7 8 feet) The only othei point to tho 
weatwnid of tho fault of which the dnplacoment wae deteimincd with cci taint} waa Faial- 
hm lo^t-houM, diitont 87 kiloinetcia f28 mdeej and diaplaced 1 78 metaa fS 8 feet) 

In loccding fiom the fault, eilliei to the eeatwaid oi to the westwaid, the dhploccmcnl 
decieeaes mme lapidl}' neoi the fault than it doe^ faither fiom the lault Aecoiding to 
the ovoiagn given m the pieeedng paiagiaph, the deneaw m dM[dncoment on the 
eoetem eule neai tho fault la at tho nto of 0 25 meter pa kdometei (that la, 0 68 mplei 
on 2 7 k lometaie) and foitha awa} the rote ib 0 13 metei pet kilometei (that la, 0 28 
meter on 2 2 kikunetna) Lnaguio a atiaight Ima befone the eaithquake of Apnl 18, 1006, 
ntoiting at the fault extending caatwozU at angles to it Aeeoiding to thh 
investigation, aftei the eoithquoke Uiu line become a euiveil line concave to tlic soulh- 
waiJ, ^ point at the tault being diaplnocd aouthwazd onddiatant points on tbe luie le- 
moimng fixt Also oeoeiding to tbe above iiguiea, the put of tbe hno nhioh is fiom 1 5 
to 4 2 kilometen liom tbe fault wna deSocted trom its foima diicclion about 52 seconds 
and that put from 4 2 to 6 4 Libmctna fiom the fault was deflected about 26 sotwiidH, biuI 
the deflection piobably deeieoaed giaduolly to aeio at distant pomts To the woatwaid 
of the fault the late ot deeieascof disfflaooment.acunding to the avemgea m tho pioreding 
paiagioph, neu the fault is 0 ISmetci pei kilometei (that ib,0 57meter on8 Slnlomotais), 
and taithn owev only 0 02 metci pa kilometer fthat la, 0 60 meter on 31 kilomoteca) 
Aeomdin^ the imnginuy sbai^t line at iiidit ong^ to tho fault and cvlonding west- 
smid fiom it haa become ooncave to the lunthwud, tho pant at the fault bang dis- 
placed to the nortlni ezd niul veiy distant points icmaining fixt The deflcotioii fiom its 
miginal dizectum la about 31 oocemda fa the put fiom 2 to 6 kilanotaa horn the fault 
and about 4 oeeonda on on avaogp for tho put ham 0 to 37 Libmeten bom tho fudl. 

For pomta on pppoate aides ^ the fault of 1006, and at the dutoneo bom it, 
those on the weatwud aide oia diaplaoed on on avciago twue na much aa thoac on tho 
enstan side This alotoment apidica oapooially to pouila witliin 10 kilanctas (6 miles) 
ot the fault Em points futha away, the latio beconea more than two to ono It is 
impatant to noto that this statonant appliea to diaplaoementa, not dislortiona Tho 
diatmtion, expiesl in angulai incaauio,diia!uat in the pieceding pazngiaph, la nouly tho 
s.ime on the two sidcaof the fault, bang somewhat Icn dose to the fault on tluwestan 
Hide thui on tho cabtein ade 

Tho amount ot idative diaploaemont of the two sidn of the fault by duhng abng tho 
fault, as detectod by the tiiuigubtion, shows no vaziotions for ditlmcnt pula of the fault 
along Its whob bngth fiom FOmt Aicna to San Juui, with ono exeeption, wbudi ue suRi- 
riontly luge to be cleuly not due to aims of obsorvation This exeeption la the legion 
ncni Oolma whme, as aheady noted, ipUIivb dis[daeementi bean to be nmiwinlly small 

The pamonent diaplaoemenbb and diatoitum which took place at tho time of tho 
cuthquake of Apiil 18, 1906, may be piotuied by imagining a amies of pafeet aquuos 
drawn on the surface of the giound befme tho waiflignaity^ with tho u sides paiallol 
and perpendioulu to the fault At the time of the eaithquake es ery squue to Uio past- 
wud of the faidt moved bodily in a southuly diieotion pmaiini to the fault, the aquazes 
mme distant bom the fault moving less than those near to it All aides of aquaiesparoUpl 
to the fault zemamed atioigbt hnea, undiangad in length and direetion For the aquazea 
to the eestwozd, the aides papendiculor to the bult bpoame euzved hues eoneave to the 
oouthwud and ohuigad direetion oa a whob by rotation m a countercbckwiae diieotion, 
the nhnngp bemg 52 aeeonda or more for aquues near the fault, and bss foi mme remote 
squuea The onglca of the aquuea all to^ new values diffismig from 96” by quantities 
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langing fiom moic tihon 53 soooiuls lo Mto Htc wiuups to llie wnlwvd of llic lault 
mao iiioiud bodily in a lunlhcilv diioolion paiallcl to tlip fault, Ihoirudca pninllpl to 
tlio fault icmauiing >iliiughl and unaliaiigpil in Uinglh and diipclion Thou sidua pcipoii- 
dicuku lo llip taull IxHniiip uiiipd lines poiicn\c to llic noiLlimml and each ehanf[cd in 
ilucLliuii bv lotalion in a countPicluclLWisP durclion, llic eluLogo being moio than 31 
HTOiula fill sr|iiaics wiii the fault mid less iu tnoto it mnlp oqiuupa The displnecmcnt 
of sr|iuiicB iiOiU llie fault mia twice as giixit foi squaiea on llip wpolpin aulo na foi siiuaics 
on tlip raslpin, liul llui iliilnition itcih Mightly Im lot miuoiqb on Lho wntoinndo than 
foi tliosp oil the cniilcin auk Tin appieeiaiilo dispkimiipiik cxtciulcil luck much faiUioi 
tiniii tlw fault on tlie wpslpiii ouIp than nn llic onsiciii ‘•iJo 

It is not piolnlik' tlinl Uip actual dis|ilnpcmpiits efiul dislmlions ni ip pcifcelly iqpilai 
as iiulioaleil iii tlip woid inotiiip of Hip pii'eoilmgpiuiijpaiili, hut flip aiipnienl ilqiaituich 
linni tills pciforlly iPgiiLu uloal, of tia* dihplauaiuinls mill disUntioiib ilolrctod by Uic 
tiiaiiguLitioii oip iiemW nil so anuill on to bp ]xmil>lv diu. to oiioia ol ulisn vaLion Atten- 
tion lias lippii ealksl lo tlip few p\ci*pluiin, d wliirh one eon Iw unlain, wluch haioi been 
doleeteil caiUi-moienicnla of April 18, 100(i,wuo loiiimLnble lor tlicit legulmily of 
dntiibulion 

llip tningulaluin of llOO-lfKl? lins pvlPiulQd eaHtwmd elparly beyond Uio region of 
apinpeialile imnuiiipnl ihsiilaopinpiila liy the pniUiijunkp ol lIKNi Tlip distuiboil ipqion 
ovidciitly Lxlpiuk'd to tlio wvstwoid out uiuka llw I'acilie Ih'VoiuI tlie ikniiIiIo icopIi ol 
Hio tzuuigiilalKiii To tlio nnithwnul of INiiiit Aiciia tlwip n liLUe inoliubility of miioli 
huopem il iui ntUniptwera made to (k'Ininuip luklituinul diHijLiecuioiils liy tiiangulation, 
foi tlio known raull of IINXI Inuelirs tlio ronsl fm hut n Hliort dibtmicp misuluao noifh of 
l^nb Aipiu,nnd UiaiiKiilatiiin In tlui luirtliwaid of PitiiiL AiPiia lafuiu Lho earUiqiuikn 
ennontod nmiilynf a luiiinwniul m*ak lielL ul’loilimy liiaiiKiilation It bod been 
iiilpiiilpil lo l•\tplul llu> Liuuigiikiluiii Ilf ilXNi IU07 fm louiugli lo tlio oouthwiud to 
ipacJi oulHulo of Uic ilisliiilipil n*Kioii ft wim HU|iiiir«sl iiuiil iiftn Llie nlnerviiig pmly 
loft the Mutluoii pnil of tlie biaiigulatuiu Uuil IIim luul lietni neauiiiiihilipil, but wlion 
the oilihbonnl pvklpiien given liy lho ollira eiini)nilnbfniH lx>pniiip avnllnJik*, il whs ovulonl 
that tlic iiUMt wiullunii iniuiIh dolimniiual aio hLiU wilhiii lho disLiiilH‘d n•gllm 'Jlui 
fool tiuil tlu'Visililn aviilpiiponf lho fniillul lOlNl iIik-i iinluxUnul fnillua wiiilhwmd 
thmi Hon Jiuii iivlloalpn thnl Iluvo aio piolnlily few iKunla to the Miulliwnid of MoiiiiL 
Tnio null roiiil l^iun fin wliloh tlio di'qilomiiuailH wiaii loigp Piuiiigli lo Iw iloluetod liy 
tiiaiigidalum 

iiiipiimRiK oir ARnnkimom, 

Oprloln UiiiigiR liavo apiioipiilly lippn omimpilln llih luvrsUgalioii; lor uvoiiipln, lluit 
aiiinppuililo ppniianpiil diHplappiiiaiilH oeruiipcl diiiiuR tbo amUiqunkp of INlUi an mill or 
duiing Uip amlhc|unlm of ]90fl, that tlio pomimionl diHpbionmoiibi in lOOU ooouned 
Rucldonly, oiul tIuH llio Rtalionn Moclui and Muniit IbabJo roinmnixl uainoiaxl in both 
parUiqiukn 

Tlipse 010 enllpd apiMUoiil amuniptlona Iipcrwo in a mil wdm they am not onunqitiaDa 
bub Ktc inalood facta dptoeled gnuliiaU^ in nlui^ng for flftpon isontho upon a atcodily 
inereoaing mam of ovuleiieo Howpi'pi, trmUiig tlim oa ommpbona, thru validity lien 
been Tocxiuninod In the lif^t of all the ryidoneo, and to moho thn iqpoit complete, lb u 
now noeemmy to atate why they axe believed to lie tiuo 

It hoe bcpn taoUy aanuiniid that the poiiiianontdiapikicainmtaof 1000,dcteotodb|ythe 
trlangulabon, look place ouildonly It n coitain from ovidonoo ciiliroly diotinot from the 
tnoagulation lhat on Ainil IR, 1000, rplntivo diKplacemonto by shdmg along fho groob 
fault of that dote took ploop auddcnly, that h within an mtin val of a tow aonondB, without 
mudh oniohlng m oopualion of the oidra of the fault, and that tlicw relative duiduepiente 
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unoimted fiom 2 to 0 meteib (7 to 20 leot; Theac idative dnplaflemLiit^ wcie evident 
at evcij iood,.leii£e, oi line ot tieeb ciOMng the lault but mich e\'ir|cnee does not enable 
one to awitain how tai back from tlie tault la eadi dnectioir the dispbucmeni extended 
The lepetition of the tiiangulalion aflei the eaithqiioke aRbwed Chat man} pomte at 
vaiiouB dibtancea finm the fault hod oil been dhplnt.^ poiallol to the fault, that the di^ 
(iibutaon of tlie dibplaeeniente n legulai, and that foi immta nivieet the fault, the lelobio 
di-pUoements coueepoiuled in amount to tiioro ofaecn'ed at loads, lenns, iiee lines, etc , 
at the tault and which weie known to have taken place suddenl}' Hence it n ceiloin 
that the widely duliibuted diaidaoementa shewn hy the tiiangalotum oie a port of the 
same (dienomenon and took place at llu. same tune ae the displacements at the fault, 
that n, sudilenl} on Apiil 18, 1006 

For the rlisplocemenl^ ciedited to the veai ISOR in this iqioi t, the case b ditfeiont It 
hod been known fiom piaviuus erainination el the evulence given by tnangulalion tlut 
klount Tamalpab had moiTd between 1S60 and lS7b In the eouiss of the detaileil 
studies of the ti langulatmn in oonnection n ith the pi essnt investigation, it was found that 
olha tiumgulatum atatione hod moved at oi about 1S66 It was-discos eied that wheies'ci 
tnangulation m thb put of Caliloinui betoie ISOS hod been connected with tiumgulaLion 
dune afin 1868, it woa neeeseuy, in oidci to obtain consistent ibsulte, to apply abnoi- 
inally laige ooiiectibna to the obsciied angles Hy tiisl it was fbumTlJial whicieiei tlie 
obseivations of ongitea weie uepuated into two gioupaond eepuate oomputations mule 
connecting identical pomla maikml upon the ground, one group eompriiiiig obseivations 
beGne 18M and the othei obseivations oltei ftst year, tl^ the ooiiectioiis neoemoiy to 
obtun eonsMtont lebulU fiom eoeh sat of on^ wois much smallsr than befera, and 
about the noimol nae to be espeoted fiom the ubtiumenta and methods of observation 
u><ed The evidence proves that peiidaiiant dispLicemanlb took idaee at oi about 1808 
ol a mngulude which the tnangulation could detect with ositunty Thoportieulu year 
in whidh the dfeploaementa place is not Rvl, howeimr, by the tnangidatum, but 
aimply the fact t3ut they oecimed withm the mte^ of eevaid yean which elapsed m 
caoh put of tho tiiangulaAion botsreen tho libt ohseivobon befme 1868 and the fliet ob- 
Misation oftei that you Fbi this leason omuideiabla con has boon taken m stating 
the dates of tho tiianpilation foi esoh locsbty In 1000, it was known that suriilcn pci- 
iiianent dbplaoemeats took place on s caitun day, houi, end minute along a great tault* 
line and thm dbplacemonta wen bunilu to thoM deteeted later l^y tiiangulalum Ho 
toi aa the w iiten know , no es'ideooe bee been found that such laige sudden lelativo dis- 
ploGomcnts took place in 1808 oi about that yeai, hut it is known that a veiy severe euth- 
quoke in this region occui led m 1868 Hence the obeais eddieplecements, refeirod m this 
lepoil to 1808 fm the eaka of bevily, may hove ooeuned in oome other yau near 1868 
and may base oceimed by a giodually aeepmg motum extending over aesent yeus 

No other abnoinial disoiepencics m the tnangulation withm thu region ue known to 
exist If there aie eubh diaciepamna, piodiic^ by dis[dBiiementsof tho taiangulatibn 
atatione by cuthquakes, they ue ao smaQ as to be etfectually maaked by tho nnaroidable 
eiioib of observation In olhar woida, any oUiet peimanent hoiiiontar displhoements by 
eaithquakes within this region between 1850 and 1007 must have been muoh smaller 
than the diaplaocinentb ot 1006 and 1868 

It baa been euumed that there was no pamanent disphoement of etafibns Hocho and 
Hbunt Diablo duiing tlic eaithquoke ot 1006 Wliat is tie evidence that this oww nnp fiiMi 
IB trueT 

The true dueot ion or eaunuth from Ifodio to Idbunt DmUo woe determined by ofaservw- 
tione upon the stue m 1887 and fonnd to bo U4* 57' 3571* Li 1007 it woe ledotcroiioed 
b} obaas’atuHib upon the etna and found to be U4” 67*856^, dilleiing by only 606^ 
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Ti om fainier Tiiliie The maxinium ponUo diffeiraoo between the (wo dcteuninabonB 
ol ii/imuth whioh oeuld oeoiu niniily ciiois ol olMniotioii n about 1 * * nbnea theae 
ob 6 ai\aliom show poaitn'clv that the line iliicction fioni Uoelio to Mount Diablo had not 
pliaiifipd between thcbe ilateb by as much ns 1 * and piohably had not changed 1 ^ aa muidi 
nsOS* 

Tlic due dneclion oi aaimuth of the lino Mount Tamalpau to Mount Diablo was 
doleiiiiiniHl bv obscisalions upon (he slaia in 18S2 and agiin m (hr mme mannai in 
1007 Tn 1382 il was foiiiiil to hp 271” Iff 15 01” and m 1007, 274” 16' 14 40”, 0 56^ 
Icn than liefoip Tlic aiuiiuth of (be lino Mount Tamalpnis to Mount Diablo waa oom- 
putod viNuntplv finin llio tiiaiigiilalion hptwpon ISOB and 100(1, and fiom the tiiangu- 
lalion ntlpi tlip oailluiiialLC of lOOd anil the two inluca found to bo 274” 16' 1040” and 
274” in' 17 80* inpoplii'pl}, Uie tpcoiid Ix'iiig 1 57” less tlian Uie flist appaient 
clppipuse of naiinulh ns dplPinimiHl I 13 llic iiungulation agiooa within 102” with tho 
ilocipaso of 0 56” dctnniiiiOil iiidpiioiidpiill> I^aslionomio obboivnlions ' This agieo- 
iiipiil ifi within die inngo of poesililp ciioin of obseisation Tn tbo two oomputations of 
the liiangulation, the lino Moeho-Mount DinUo wna BGaumed to liavo the aamo aaunuth 
lipfoiQ and after Apid 18, 1000, lieiieo tlio oloap agiocmoiit noted indiealca that tho 
niimulli Modio-Moiinl Dublo lemaincd uiiohangod 

In tlip imcBtigation whieh lias lippii niado, it was found lhat the ahsolnto diaplaoement 
dmcaacdwith inoipa*icil ilhlaiieo lioiii tlip fault aiul that nodis]iliierinpnt aullioicntlylaigp 
tn hp ilptcolorl with epitainly was found fnillipi to tlip oastwaid of tho fault tlian Mount 
TainaliiaiM, 0 1 kiloinrlpis (4 0 miles) hum it Moeho ami Mount Dudilo aio 68 lulomotma 
(38 miles) fiom the fault, heneo it arpina cprtaui that tlio displaocmnils, if any, at Moeho 
and hlouiit Dudilo mutt liaso lippn ovtipinoly wiwll TL may lie olyoelod tliat thia laioaaon- 
ing In a eliple, inaamurh as tho omiiputod ihsplnpoments depoiul upon Uio asaumptum 
tlMt Morhn aiul Mount Diahb htood n^l Ueoieil uf tlila olypetuin, llic aigument mdueoa 
to tlic following Tho tiiangnlalion slinws no lelalivo ilisiilnrenusits 111 1000, Imgp onou^ 
to be doteimin^ with enrlaiiily, of Miiclin, Mount Dial ilu, llnnky Mound, Und Ilill, ami laok 
Olwpivatniy, a gioiip of imiiiiIh lai tn tlip paslwaid ol (ho fault, wluTeas many ixniits 
iiparei to tlw fault hIiowpcI laigp iplatisp diHplappiiionUi ns refonnl to earh ntlipr, witli a 
innikeil tpuileiiiy to Ik* gicalpi tlip neuiei to tlui fault an tlie gniiiiw of ixniits ponqiaml 
llonoo Uie ipasniiiiig is valul tluit Miirlio ami Mount Diahlo rpniniiml iinituivrd, tlioao bomg 
two iKunta in a ginup aluiwiiig lui ibsplappinpiilH lelntivp to popIi otlica, tho wholo group 
lioiiig bur bom the fault ami tliesp two iwitipuliu atatioiis lipiiig the two pointa moat distant 
hmin Uip fault 

]f pitlior Modlio cn Mount Dinlilo hail nuivisl 111 A|iiil, IflOO, 111 auch a dlropllon aa to 
dpoipasp (or inerease) (lie nrhiiiitli of tlio lino inliiiig; lliisn, llip olippt of tlio orronoous 
aMuniptinn, uaed in tlu cnm]iulnllon of tlir blangulatinii cloiin aftor tlio eailhquako 
Uiat tlic aaunuth had lomained imeluingpd, sraiilil luivp Iwcn to luoduro a ael of oomputod 
appaionl disjilaeoiiunilB whioli wmdd lip iqucspntrd by rod airowa on map 21 , all indi- 
oating a lotatlon in a elookwihe (or countfsoloekwiso) dupobon mound Mount Duihlo, 
ilic Imgtlia of tho anowa being pioiiorbonnl to thoir diatanpoa bom Moeho and Mount 
Dialdo Tho fact that tlio eomputod appaient displaeoinonta of 1000, aa shown by the rod 
BROWB on mails 84 and 25^ donotahowany Budi gyatomatlo lelationtoeaeh other, Indi- 
oatoB that tho lino Modho-Mount Dialilo remahipd unrhangod m aaunuth on Apnl 18, 1000 


■ Tin jHolMblo onr of olimvud vlnulh fa 18B7 wu 4.0 SI" wid fa 1007 dbO W*; . no oui 
" imiMiuomicir " ta hvo ei^ fa tha tactanfaiil ■BH fa whf oh It li mod fa nmiioMUin wlUi the Ifliii ■ 
mnlJiod of vompafatlim 

■ Tho dhioniaiify of ahout ^ on each data bolwwB Um utanulh 

ImwandtliaarfnuUidataiiiliipdhrMniiBulatlBnlawliatlBkiiinm,. — 

diwtotiiodoflaPhanorUHvwtlaiidatllwObamUflBatallan. It doai.iiDt ante Into ^ 

1 OB dUhnnaai o( ariaatte ol tha aana him 
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Simdaily, if eithci Moclio oi Mount Diahb hml moved on Apiil 18, 1000 in such a 
diieetion ns to inorense (oi deaeaue) tho dhtancc Ixawccn them, the elteet upon the com- 
putations ot oppsient (htplnoonunta would hfl\e been to piodure a vt ot led oiioivh on 
mops 21 and SU, all pointing towoid (a tiomi Uocho and Hbant Diabb, the lengths ol 
the axiom being piopoitumal to thou distouGos fiom Moclio oiul Mount Diablo No 
bueh svstematie relation appeoxi among the oirows 

Aiiothai item ot esidenee n btiU available whioh imlicab's lliat the ab^ilulc ilwplaee- 
ment of points tax to the edslwsul of the fault was reio on iVpiil 18, 1000 Finm 1800 
to date a smies of obseivatuinb ut latitude hv obsetvatuMis upon tlie slaM lias boon iii 
piogiess ooutinuoudy foi the Inlanalumal GeoJctio Assoeiation nt Ukioh, Clnlifoinia 
The puipose of ther«e obeoivalions b to didcct venations in latitude due to niij' cause 
The obseixsitions axe of an extxomolj high gmde of aeomaer and tliey sio mailo on cvmy 
dsox night Di S D Tainile{y,indiaigQoftliespobsei\alions, mo^aspcculstuilyol 
the 238 obseivationb mode dmmg the mtoivnl Apiil 4-Mas L incluu'ic, 1000, lo iletei- 
mme whether any sudden dhonge of latitude took plare on Vpiil 18 * Ib found no such 
ehenge The ob»valions aie aompetmit to ilolcimine with icoionnlilc emlainly any 
obangB oe great oh 0 03*, eoiiesponding to 1 meta (3 feeti It is thmcloio icBaonahlr 
oeitoin that the southwaxd component of the moLioti, it any, ot the pus on which Di 
Townley'slatitudeiiiatxumentwoamauntedatnkmh,wEs]i-4tlianonoincU'i on VpiillS, 
1000 Ukiah is about 42 kilomoteib CU nulm} fiom the fault and lo the caslwanl of it 
Mioeho end Mount DiaUooie much faxUier Exam the lault (53 kilometeis) It it impoitniil 
to note that btitude obaeivations dotci mined the nhoolutc displacement latlim tlian the 
lelative duplecement and that they axe imlcpendonl of ohservatioub at any ollior stnlion 

Fm the lowions aet faith above, it la bdievud to he cntaiii that die pmmanont dis- 
plooement, if any, of eithei Moeho m Mount Diobb on Apid 18, 1000, mual have boon 
extiemdy omall 

Duiing veibal dieeuBsione of the emthquoko of Apid IB, 1000, it has boon euggoalcfl 
more tliw once that one of its posyUo etfeole mey liavo been to change the position of llm 
earth with lelalion to its a\u of rotation and so pioduoe a change of laliludss If an 
appraciabb elTrat of this kind wrie possibb, tho validity of the above loasoning ui regenl 
to the btitude obsaivatioiib at Uki^ wouhl be qucstionabb Aoeoidinglr, a i ompiita- 
tion of Uiia possibb ottcot has been mode ' It wob found Uul it it bo assumed tlul tlio 
masa diapbeed in a noithaily direction to tlie wcstwaid of the fault eompiucil 40,000 
square kilometen (15,000 equoxo mila) oH the coxth's eiusl, having a mpoxi bliliiile of 88* 
and diiokncsa or depth of 110 kilomolLis (liB milos^ that Uik niatmal had an avciogo 
density of 4 0 and that the ncnthcily component ot tlic displacement was 3 moleis (10 
feet), the poeition of tho pole of maximum moment of inoiLui would bo dispbuul by 
00007*, ooiiesponding to 0002 molei fOOOb foot) This is a limiting value ceilaiiily 
much lugei than the actual value, foi oil assumptions eiitciing tho oomputation as In 
the erea, depth, denaity, amount ^ ih^ilaronient, and muon latitude havo boon inocb 
Buch aa to make the conqiuted value raitamly tm gieot Moieov'ei, the aiinilar die- 
{docamentb of oontioiy duection to the eaistwoid of the Eonlt woidd paxtiollv eaiuiol thoso 
on tho weatwaxil side which have been eonsirimed IVhen the pob of maximum nuynuint 
of ineitia is dupbeed, the pdb of rotatmn n not iminodialolv changed with rcfeioneo to 
the eaith The pob of rotation tends always to seek the pob of maximum momonl of 
inertia and traveta around it in an iiiegubi path It is the matantaneous position of tho 
pob of rotation with referenea to the eoith vdiieh flsca the btitude at any inel ant Ibnoo 
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c\'on llin cxlicmply muqII di^ocincait of tho pole ol nuiMinum momcnl of ineilia 
ciimiiuliil alKi\p, U 0U2 niotci, ilocs not iininpctiatcly oltocl llio laliludc ol points in Goli- 
Ininiii, hill only lends to cluuiRe llicin In' that nxi ih^ amount in (he couiw of a year oi 
nioip llic cllcol of tlio ciiilhi|unkp on the huiltidcs uf points oulbido the legum of aclual 
ilisplniii'nipnl of Iho buifoLP is lliriLluic piitiidj nTgli^ihlc Tlio on ihqiinko clianonl Iho 
Inliliulu ot mu kod points on llii‘ iviKli's sininco wifliiii tlui ilisUiibod iL-gion by llic nmoiiiit 
ul tlip luiiUiwnnl or Kulliivud Loiiipnnonlo ol llie ilisploecmcnl of tho poinls 

Hiniiliuly, the ixiRsihlp oHcrl nt llic dis|)lacniionlis on tho iIcnoLtions of iho voitinil, llinl 
ih, u[)on Iho diipi'lion ol vaxitv nt any ]ininl, n loo sniall to be coimirioil 

llic displBOomrnls nmi Piiiiit Aiona wino ruinpulnl upon tho assumption tlinl llic 
liinngulalion slalioiia l^slipi uul Cokl Hpiiiig icinuiiod unmoved during Ihe eaiLliqiuike 
ol lUtNI la this aviumptioii liivf Tim sialiuii liUthesl lu tho oasiwaid fiom tlio 
Inull 'll which a displacpiiient in lOOII li.is bem iluloolorl with cciluntv la Mount Tamal- 
imis, distanl 0 1 kilonicleis and disiikiml 0 .13 motm Also the lalc of docicnse of dis- 
pliu'cmcnlb al Ihia distaneu luis Ixen found to be 0 Ifl mein pn kiloinolu of incncnso nl 
ilislaneo bom tlir fault Al this lale, tim di^ihuisiient irauld lireomo jcio al about 11 
kiloincbna born Iho fault Fislmi is 11 2 and Uuld Hining 13 6 kilonateis bom tlic 
fault, linioe il la iraboiuddy cri tiiiii llial if ihe diaploccmoiil was not rmo, at tluao two 
stations, il was so nonily kso llial il enulil not luive lieen dplootoil siilli cnlunly 

A hi|^ drgiro ol oroiuni'^ has Imsi elsmirtl foi llir liiangulnlum Tlioio is abuniluil 
pviilisKo avulalih' hum wlueh to dulninuir the aeliial arrumrv, as has lioon indicated in 
Ul isuliis iiail of this iiiHJil A luftn aiiioiinl of tiiim has Imrn qicnl in aluilying this 
pvidpiiro 111 oidn to iiisuic tlml tlio psiinialcs ot tlie arriiiiioy iit tlio ilotunimation of Ihr 
vuunis niiiMUonl displaurmoiits might lio loluihlo Tlio niotlioilH noocssuily Inllowod 
III estimating Uio oeemaoy uo tun traliiiioal iiiul ton nnnidieatnl to Im inoludcd m tins 
iqnii I ?\ra illualiations of tlm dogiro of iieeurney attalnnl in tlm olKcivalioiia mav 
iniivp intncvlmg, liuwovoi 

llir iMisituin ot Uir Ijick Olisnvatniy niudl dimio wns dotuiiiinod aftn tlio ou Uuiiiako 
of lOdfl liy iiilnaortinns ii]ioii It riiiiii four hlatioiw, Ticmia IhioUi, Hmm Moinia, HisI Uill, 
and Mmilio TImio wi'iu ilibOiqiaiKN's luiumg Uicho olisisvaliniw wluih wno mliiistoil 
liy llu iiioUiiNl of ksisl vpuum niul a nisulUug nuHt pnilaihit' ]iiisiliim ukiiilisl aiul uhinI 
III I'uiiipiiUng the aiiiMiciit disiilnroiiuiiil given in Inlilo !• Tlu* luisui iilwtuvaliiin fiiaii 
liiima i^ta hit 0 ilM motor (1 J fwiL) In Uio k‘ll nf tlio imsiliiin luloiiUnl lin tlii* ilumo 
Tlio iiioaii (ilMnvnIimi fiiaii Hioiia Mcnoim hit 1)22 mitis (1)7 liail) to tin* iifdd, tiuil 
bom llnl llill UOI iiiiitin (003 loot) to Uio li>ll, mid Ihul bum Moolui 0 1 1 muUs (0 I 
tool) to tlio loft cif Uiii ukiplisl iNisiluin Tlio wnnls "nglil" mul "h4t" lofoi iiioaoh 
oaso to llic Took Olms viiloiy ihaiio ns sissi bum Iho Htaliun iiamoil. TTui diHlniion of tho 
fom olworvntuiii ]kiiiiIs hum Uio Ijiiik OlisiWHtnry woio, IjOiiiii Ibioln 31 kilomolmi (ID 
iiiilos), Husia Mmoiu JM) kikanotors (27 iiiihH), llisl Uill 40 klluiiiPbnH f20 milos), mul 
kloclin 17 kdomotem (11 null's) 

Smiiluly Uio drlnnmiatum ol tho posllian uf tlm Tabk Olismvaloiy bofoio Uio caitli- 
(|uako dqiondod ufum olisorvatunw takisi bum hovon alatuma, Santa Ana, Mbiinl Toio, 
ljoniaPiiola,Hictia Moroiia, Moiiiil Tunudiims, Mount Dial^, mid Moclio Tlio hno 
fioni Mount Tninaliims, 100 kilumoloiH (06 nulos) long, mnt tho adoplod poailion by 0 30 
motm (1.2 foot) The olha u\ all oamo noaicr Uuin this to tlio adoplod position 

Tlio Ihnllon laght-luiuao waa doUammod between 1868 mul 1^ by iiitamoelHMiB 
upon it from thno atalunia. Mount llokma, Mount Tamalpaia, and Riona Mbiona Tho 
momi obaoivalian bwn Mount lIblona,diatanl 1J2 kiknnetm ^ inilos),mist tho adgptod 
imsitum by 0 80 motm (1 0 foot) and tho othor two linoa ramo closer In 1000-1007 tho 
Ihiallon I^lrlunisd sraa dolornimod by intnaoctiona upon it horn tho olz otatumaRaoB 
Mbuntmn, Tumalea Bo} , Point Boyos Hill, Bouoina, Mount Tunalpaia, and Sunn Mo* 
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rans The hne bom Sanioiiia, 79 kilomatcn ^40 mdea) long, mist the adopted position 
bj 0 10 meta (0 8 foot) and all the otheis esine eloaer 

One other awimption lemaina to he examined The displacementx of 1868 wne com- 
puted on the BBBumptum that the hne Mount Tkmalpus to Mount Dublo had a ooitain 
length and aamuth before 1808 and a catain different length and aaimuth aftci 1868 , 
Mount Tamalpaia being wppoaed to be in a new poation, but Mount Diablo unmoved 
The two pobituns fm Mount Tamalpaia weie derived boin catain computations baaed 
in turn on amumptiona that catam other etatiana remained umnovcd in 1808, or piao- 
tieallj ao 

^le Biunuth of the Ime Mount Tunalpua to Mount Diablo waa datamined by obacrva- 
tiooB upon Btan in 1800, and ogam in 1^ the later ohenvationa made tho aaimuth 7 84* 
greater than eailia obaux'atiana The two aikqitad aaunutha from the compulatuma of 
tnangulation letaied to above alao differ by 5 38*, the later ailopted value bang the 
greata 

The faet that the two independent daterminationa of dhanga of aaimuth, one astao- 
nomiea] and one geodetio, agree withm34B*w a atrengpioof that the adopt^ gaodetie 
asunutha are eoneot, 3 4^ bang witiim the pooiUe range of the vaaious obearvation 

Following the aama rBaaomng as fm Moeho and Mount Diabb, the computed displaoe- 
mentaof 1808, aa shown by lad snows on maps 21 and 25, mdioata that thatwosaimuths 
and tsro lengths used for the Imo Mount Tamalpafc to Mount Diahlo, before and after 
1868, mint be very elose to the buth 

CHANOBB IN ILEVATION 

The pieoeding partinoa of this Deport have dealt with pomanent honaontal dieplace- 
menta eauaed by the eaiUuioalca of 1900. It la nupmtBnt to know whether pamanont 
diaplacementB m the vertieel amaa alao oeeurred Upon thu pomt the obaeivationa of 
the Coast and Geodetio Survey fumiah evidanoe for a amall ana, misdiuig paata of 
Ban Freneaeok both ardee of the Golden Gate, and 8auhahto, 1 25 north of tho 
Golden Gate 

At the tune of the earthqiialiB an aiitomatio tide-gaga was in operation at the Fhandio 
Wharf, m San FrondBoo, on the aouthem aub and about 1 25 miles to the esbt of the 
naiioweat part of the ehanndl thru tiie Golden Gate The gigo had been m qporation at 
that pomt eontmuouBily amoe July 17, 1897, and is atdl m opnation 

The leoord made by this ffiga on Apnl 18, 1000, showed an obodlabon, with a ranga of 
about BIX indhaa, m the water aurfnoa evulentlyprodueed by the authquake, but it ahowed 
no evidenee of a ohangam the relation of the gage aero to mean aea-levol Inothm woida, 
the reoord for that di7 docB not indicate that the bdfrstaff had been ohangad m elevation 
by the earthquake 

To detect any poaraUe amaU chango m elevation it la, of eourea, neoesMiy to examine 
much moie TCoord than that for a angle Jay Thn ^MminMimn Imk nnw tvw»n n rfawiilnH 
by eomputation to include a sdiole yeai of obeervationa amca the earthquake for eonir 
paiiBon with nine yean of obanvationa before it 

The followuig taUe ahowa the leadingof meanaeBrJevd onthe fi\t bde-ataff foi eadi of 
ten yeaiB, as determined by taking the mean of the houily ordinatoa of the faH*! curve 
The aiuuial means are taken rather than meana for any othn period m order toehmmate 
annual inequabtieB, presumably dne to meteorologicBl oauaea, whidi affect Iba means 
for aapazate moniha May 1 ■ taken as the beginning of the wnnipiafai joar axadsble 
after the earthquake Since it la not oonvement, m the computation, to ■ep—ate any 
monthh observation mto tsro puts, the yeu a cammenced on May 1, rather thn on 
Apnl U, the date of the eaTthqiiake The first year, 1807-1898, u inoompleto becaimw 
the obauvatuns wen not commenced untd July 17, 1807 



TUB EABTH UOVXIIENT ON THE FAULT OF APRIL U, 1000 


141 


Tolbk 4 — Readmp of Umi Beortefal on Uio Vkxl 





881B 

BS90 

B65S 


The Ian annoiil mcBiia ihow an uiiniiBlaLnble feoniicncy lo fall into thiee groupa, oa 
indianleil by tho inaanii aliovn in (he Iasi ooluinn ol Uio Inbla Within eaoh poup Itoe 
M no appaicnl tondonoy lo imnoaw oi deeirav BoLvoen the flial and oaeondgioupa tha 
loading of moon aaarlovol ineicBaed 0 202 foot and betwoan the second and tbnd groups. 
It again iiunoaaod 0 182 foot Sudi an inoioase comaponda to a subaidmice of tho loio 
of die tido^talF with icfcaoneolo mean aoBrJavel An Bzanunation of the monthly maana 
indioatn that piubolily Uio aiibaidenoe oeounod Buddcniy in each easo, the movemanta 
lalniig place about Juno, IflOO, and Apiil, 1004 Tho reooid must not be eonudarod aa 
pioFuig positively tliat Umbo two Bubaidcnoes took plaoa Uio ohangoB an not doaily 
bryond Uio langp of poasiblo nior in Uio dotoinunation of moan soa-l^l on aooounl of 
iiipgulai dhangn In Uio watoi aurfaco due to oausoa not olcaily uiuloMtood, tho thqy an 
beyond Um poauUo lango ul inslruincutal nrois 
Tlir annuU moan for tho uno yoar after Uio earthquako, 1000-1007, agipoa wiUi tho 
two pioaodiiig aiiiiual moans within Jna tlian 0 04 foot lii no oUior oaso in the taUa do 
llirao BunooBiivo ainiual means agrao so okaoly wiUi oooli olhoi ais Ihraa Uiioo Appai- 
niU^, Uunofon, no oluuigo m Uu dovallon of tho mo of Uio tuIo-nlalT oeounod at tho 
Imio of tho oarlhipiake 

As hnUior ovidoiico that no apinvolnUo bhango in Uio olovallon of Uio lido-ataB look 
idaco on Apid U, 1000, tho following taUo la Bubmittoil. Oonoaiioniluig montliB of two 
yanis,onobofaroaiidonoofloi Uio onrUiiiuako,aiooompBrod to av^ tho oflbola of annual 
imKiu^bea Tlio ouniimnaon iiidiealoa Uml no oliango look plaoo in Aprd, 1000 

lUb 5 — MonUily Uoan BoadiiiBiiiif Moon Boa Iwol on ThIiHrtag 

MM-iMM ins-ifor n i iF M i w 
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HEFOUT OF THE OlUFORNI^ EARTHQUAKE COUlHtelON 


The leio of the tide-Btell wib ponneeted by krahug nith Ihe gioup ot bench-maiki 
uwH the gege at voiioiib timib duiuig tlie intaiiol lttOB-lQU7, ineliuling a deleimination 
aftei the coilhituaike The levckiig •Juieed no aiipieoiable chiuigp m the iclalion in olo- 
1 ation of the beneb-nuuks and the tide-etaff Hence, the pitieilimt statements in icgoid 
to a poMiUe BufaeidcnoB uF the tideetaff on two oeeasioiis anil in icgoid to iln eonelanc}' of 
devation on Apiil IB, 1006, also aj^ily to this gioup ot bench-mailkS 
Befoie the eoithqualcn the Coast and OcodLtie Suivc} lioil rliina leveling which oon- 
ueeled the goge at the Ficsidio Whoif with laiious beneh-moiks ui Sail Ifiancisco fioin 
Poit Point to the Union lion Woiks, and wUh Icnch-maiks at Sausolito This leiiding 
was not of tlie giaile ot oeouiary known as ptoPise hmeling noi was it done continuoud}' 
Theie aie oleo a\ ailable fm use m the piesent un'eatigation ceil am idlative olcvalions ol 
beneb-nuiiks befoie the eoitliqiiake fuioisliod to the Cuoat anil (Icodetui Buivey by Iho 
city enginen of San Fionoiaco Theso include a heneh-niaik neai the gags at tho Ihesidio 
Whsit 

Aftei the eaithquoke Mi B A Boiid, Assistant, Coast and Gcoiletio 8ui voy, lan a line 
of pieeisa le\cls fiom the Fieauho gage to Fuit Point and Sausolito, and to Ihe enatwaid 
thiu Son 7i jneisco, to the Union lion Woika, connepting with vaiious old bcnch-snarks 
Theie weie 36 beneh-moika eonneetod by tlie leveling befoie the enithquake whieh 
werp leeoveied with eeilamty by Mi Band and the eleiations ledetoiinined by him 
The tdllowiiig table shows the dovations of these bcnoli-moikabetoie and after tho caith- 
quake and then appnient changes in elevations All of the oloiations in tho lalilc aic 
lofeiied to the same datum, whioh is the leading 8 514 fett (2 fiOSl molma) on tlio fi\t 
tide-staff at the Fleaidio Whoif, that being appioximaldv meon sonrletbl All tho 
elevations an computed on the supposition that the seio of the tideelaft at tho Piesulio 
Whoif lemained unc^ngod at tho time ot the earthquake 
The table shows no appieeioUe ehonga id clei'otun of the bench-moiks at Uie Picsului 
Whoif The maximum oppoient change in elevnlmn is 7 0 mm tO 3 inch), a quantity 
within the possible nngo of eiior of the leiehng Mi Q E Gilbert, Geologist of tlio U 8 
Geological Bmvey, at the close ol an exommatum mode soon oflei tho osilhqiiako and 
betoie the lovclmg had been done, exprest to opinion that if this gioup of boiioh-nuuks 
hod not elianged theu iclative elevatmna, toy piobobly hod not diainged in lolaluni to to 
tide-sLolf It IS piobable, thoiefoie, that th^ two bcneh-mai ks and to tido-falofl main- 
tained toir sbsoluta elevatioiis unchangsd 
At Fmt Fumt, the three benehrinaiha noai the shmo show an oppoient iiso of 74 mm 
f2 9 mchos) on an aveiogja, and benah-nuik 0, lugli up on Fort Point, ahowa a slight!} 
uuallci appaient use, SD millimoteis (2 3 inches) All theso aie on giouiid BupiMKcd to 
be stable The iisc induuted hy the city leveling, m to last column, is eonsuknahly 
smoller 

The two bench-maiks at Sausahto show on appaient iisP of 37 mdlimelcis (1 5 iiioliosj 
It IB not ceitBin that this lepiesents a leol chanp m ekvotion as icfoiicd to to xcio of 
to Ficsidio tide-btaft The eiiois of the dd and now knelmg, inrluihng the ciossing uf 
the Golilen Gate (about 1 26 miles) in each ease, may ocooimt tor to oppoioni cho^ 
In the leveling brfoie the eaithquoke the elcmtion was tiansteiied fiom Ficsulio to 
Sausahto by watei-levelB and also by w]!) kidmg with a iliHeienee of 13 mdhmetcis 
fO 6 inch) In the piecM levehng allei the eoilhiiuahe, the two mdependent aossmgs of 
the Golden Gate, each depenJiiig on monv horns of obsoivation, ^eiod by 30 iniUi- 
motns (1 2 inehes) 

The toee benoh-iiiaikb at and nesi Fnt Point idioweil sniall appaient nbMpia m 
elevation 

From on examination mode soon aftei to eaithquoke Mi O K Gilbert, Oeolagist, 
cxpicst to iqiinion that to bench-moiln at labyette Foik weie probably moie slaUe 
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BEFOnX OF THE OAUFOBKIA EABTHQUAKE COHllUBION 


than EDy of die otheis aakBmiiied by hm Tlie table imLcata that tha two of thcM bench 
maike, foimeily deteimined bj the Ooaet and Geodetic Sui\Gy ]o\ebiig, biibiulcil 75 
nullimeteib (3 0 incbec) and that the one, ileteiminail b) the eit} Imeling, loeo 43 milli- 
meteiB (1 7 inohee) Theie la no appaient leaaon fon the eoatiodiction among tlio thioo 
benoh-mailn of thia gioup 

For the thiee benoh-maiha at the Union lion WorLe, the table ahowa a eontiadiclion, 
two of them haTing, nppaiently, inoieaaad in delation and one hanng (lecieeaed TIio 
gieateat ehaugp n, liowevei, oniy 52 mm (2 0 inehoa) Tho Union Iron Woikb le boul to 
be paitly on Uled gioond 

The two banch-Diaika neai the Magdalen Aajlum appaiently incieaud in dm alum 
as ahown bv both the Coast and Geodetic Suivey and aty levehng 

Of thcae bench-moiln, the thiiteen in the five granps at Fnt Fomt, Saiiaalito, Foil 
Mason, Union Lon Woiha, and MagHalwi Aavlum, showed an avenge appaient iiac at 
the time of tlie eaithqualra ot 35 miUimetcia il4 inchea) aa deteimined by the Oodsl 
and Geodetio Suivey levehng As the leveling simply giies iclative el^tuiiw tho 
queatum aiiaea, Does this quantity lapieaent an aveiagB iiie of the thiilcen bench- 
maikb m does it lepiubeiit a MttlemeiUi ot tlie aeio of the tide-gaga and the adjaoont 
bendL-moiha at the Fieaulio Whaif* The tadal obaeii'ataona aic not eompotent to 
determine thia queatum with ceilain^' Tba geneial evpnianee with deleiminalums 
of mean aearlmel, horn long beiiea of tidal ohrai'ations, wniianta the alatemciit that 
the eiior m deteimination Eiom a single yeni u as apt to be groator as Icea than 0 75 inch 
(19 miUimeteib) aiul that it may aomotimca be aa gieat as 3 5 inohes (04 mdhmcleia) 
It IB poaaible, dieiefoie, that the two bonelHnaiks at the Fieauho Whaif and tlio loio 
of tho tule^aga hai'e settled 35 millimeteia or that il is, m put, a aubsulonee at the 
neudm and u put a iiae at the other {daces 

The elevations of the gioop of fom be^-muks m the *i»WA aminmiinMiig uiUi 40B at 
the Appraiaeis^ Budding, weie detumined befone tho mu tliqHitfcw by the eity ongineu, 
but not ly Coast and Geodetio Survey leveling These four, in vuious {NUta ol tho cil), 
diow no apparent ehanga in elevation gimtu than bO millimeUna CS 7 inehoa) Two ol 
them appuenUy loae and two aubsul^ 

The appaient ohangpia u deration of the tbiee bendHiiarka in the taUs, oomiiionoing 
with 41 at Oalifoinia and Montgomuy StiLeta, an not BU{ipoBBj to have much BignifloBnce 
in oonneetum with the queatum of wheUim a gensnl diange of devatum took plaoc 
These tinea bendi-marka weie each subject to 1ml dibturbanoei duimg the nMtiigHaVA 
Ol wme neu u on filled giound 

In ten caaea the dd levding determined deiatuma of hydianta and the new leveling 
detaiminBil devatuma on hydiants m tho anme looatuma but loiown, horn tha dcsoiip- 
tiona, to be difieiont fiom the old hydiants Bunilnily, m seven othei easae, tho okl 
levd^ eatablidied the devatuma of pomta on ombstonob, bteps, or doom, and in each of 
these ca a e a m the new levding it waa found to be impossible to rsoover the old point 
aoouratdy In all of these 17 cesea theia ib, therefara, only an appsoximate oonneotum 
betwaen the old and tlia now levebng The evidence from th— benoh-merks has all 
been examined oarafiil|y and doea not lead to any different oondiisum horn that whidi 
may be diawn fiom the taUa above 

The ganaial eondoeion hom both the leveling and the tidal obeervatums is that, within 
the legum esnnuned, thme ooomied no geneial whuy of deiratum of suflSoient magni- 
tude to be detected with oerteiuty 

It iB an opportune time, at present, oaeooonnt of looel diangee in elevatum at various 
benchmarks, to adopt the beet poBbible detennuiatum of mean Bea-lavd wfaidi la avail- 
aUe up to data and to refer aU new elevations doteimiiied aiiioe the A«Tt.iiqiia.iM to 
datum Aneoiding^y, tha leading 8 652 feat (27871 matua) on the tid»ataff at the Re- 
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siiliOj gi\eii in column 6 on page 148 nhich lo Uio uumn fui the Ihicc coioplclo 
yoaic, May 1, 1001, lo Apiil 30, 1^, k adopted as boing mean acn-lorol Tlie xaluca 
given in column 4 ot tha table on pogo 113 aio icfoiied lo tlie iruilmg R 614 foot (2 6051 
metOH) 04 moon BbOrlmd Hence, a omioolion of -0138 fool (-0 0420 inolm) 
sliould be applied to them valim to obliun llic clovntionb luiw adopted n^ best. 

Il lb untLilain, ab alioady iniliealod in Uiib roiioiL, iihellioi tlin collection ol —0 0120 
mclei h dim to inipioi'oiDonl in the ilclotnuoalion of llu iclatum of mean sen-level to 
tlio lulo-4laft Ol to a subsidence of Ihe tide^tail aud ndiaueiil IxMieh-niaiLs in 1001 oi 
cailici, or lo bolli 
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KEPOBT OF THE C^LIFOHNIA E^RIHQU^KE COUlIIsSION 


EOTE OM THE OOHPAHlSail OF THE FAULTS IH TEE TBBEE BARTBIQUAKE8 OF 
UHO-OWARI, FnBHnSA, AID CAUFOBHIA 

Bi F Oiioii 

The thiee giut eailhquakcs of Miiio-Owaii (Centinl Japin) on 0(tobor 28, IBUl, 
ot Kagi (Foimcfta) on Maich 17, lOOli, and ot Califoima on \piil 18, 1000, noio oach 
accompanied the foimation of lemulublo gLologiral faulti, ahoec total Icnglha wiio 
about lUO, fiO, and 430 kilomctLie mpectucl)' The didocalion in tlie Celitoinia 
PBithquohe wab fuimeil poillr along, anil paill} ott, tlie coast ul CSliloinia, bulungiiig to 
the catcgiiiy ot longitudinal laulUi 

Tlie dislfiutlion iii the Muio-Oueai and Kagi eaithquakea weic, on tho ollioi liand, 
toimed ncDilr at light onglcB to the couiae the Mom Idand (Nippon) and the a\is of 
FoimoBA TalAiiit leepootavrly, both belonging to the oategoiy of troiuveibe toullb 



Fn 13 » — Full lino h fault (BKorlauiod) Shailnl put u ikproMd iigmi DoUnd lino la pioboblo 
oontinunlnn oi fault ughtlj ahidiri put icpio^enU pioboblo ik^Enuon Aimw inihcmloo tho 
dueotion of ranainium (Mbiatoiy) motion 

Notwithetondiiig these difiacneea, iheie oie cettam sunilaiiticb among Uk Unco eases 
Thub, in each of the thicc eaithqiiaki.a, the diieetion ot motion at diAacnt iilaees in Uio 
immolate neigjhboihood of the fault nae nut peipendiculor, but moic ncoily poialld, 
to the atiikc of the lattoi Thu wann to mdicato that the foimation of tho faults was 
mainly due, in each caso, not to ouch actions aa a aimplB falling doan oi endilcn eication 
ot a easity imdoigiouiid, but to the custence of bheaimg slieaeea m the piano of fioo- 
tuie possibly of two opposing foiees acting eithei horn the centci tosioid both enda of 
the fault-line, oi tosnud the cental fiom brth ends 
The oeconipanyiiig figuio is a duigiammabc illualiation of the thiee faulla, tho line ob 
mdioatmg, in each case, a atiaight line Csoi}, loodl which suflued a i»hpMing mosnincnt in 
Bueh a way that the poit b on the depicis^ aide wbb displaced to the new pomlion b', 
and gcneially tionaloimed into a ouive 
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Fiom ihc iigmo il will Iw nvn llinl Lhcic pvislcd in each lauU wlial 11103 cnlloil llie 
eBHlittl point, nlunc tlio ibsluiboiicc ul tin. giuiiiul it giL iUaI luul aboiil winch llic shoai 
and ilupicftioii along Ilia liiiu ut di*-liiL lUuu w iiuni. 01 Ifvi s^'iinneliiiRl In the ca'« 
of Lliu Mino-Owaii cn.ll■llf|n■Ll^l iii|i (uun.d ixiiiil was ni tliu \u.inilv ul llw iilliigo ot 
Miduii in Uio N&)-Valh‘Vi nlu'ic n \tiy ii>iiunk,iilili‘ ilL'piL*v>ion ol llic giuund biok 
pl'icu Tlio LoiiLsponding puiiil uii lira Vuiiiioha InnlL was Li'Lncon lira mILi^ti ot 
ItitliO aiul KnigciiLO lii lira (.'iililuinu nulluiiiiiLc lira noitliLin luill ul lira tiiull wob 
III pail niuln lira imhuii, bul lira luiiIiiI imuil wnt pruliably in lira vwiiiil) ol lira 
Toinalut llay, lira giLOlcsl niiiiiniiL ol ditluiluirao lulling ix'luiiiiI llraip 
Tlio giUiilML \ in Heal dishie iluin ul 18 litl iilcuiiciI in lira Mino-Uwin cuUuiuiko, 
winlo lira gicnlnl liuii/niilal slram ocouiiuil m lira (',ililoinia cnillniu'iku In lira lal- 
Ici lira icilipal dibiiLiccniciil win only 1 01 ^ lv<*l| winlo 111 lira foiurai lliuc was also nlnigo 
lujiiiijiilnl hlraiu ol nboul IM fivl In lira KiiitiuMa unilliiiuuku, iihutp iiiagniludo a at 
much siiiiillcn Ibon lira iillun iwu, Lira vinlioul ami lioi ironlid dispLii'iniraiiLt ol lira giuund 
winu cofli ul n mcMluiaLc acak*, lira iniiMiuuin ,unuuiilt being b niul 8 IniL luspccLiwly 
TIra nia\uiiiiin (inbiaLuiil nioliun in lira Mino-Clwaii imilliiiiiiilLi* tluiwucl a Unidetui of 
liciiig diitiolcil lioiii lira nniliiil puiiiL luwuiil uach oiicl, whih', ul uiili ut tlra I wo uIIili 
cnilliquiila'a, llu muiip iiiuliun was, ns liu ah onii bo ascuilimiid, iliiciU.sl liuiii oira mid 
louaid lira nsilor *\|pini, lira diimlioii ul lira iiianiniuni (viliialuiy) nioliiiii was, in 
lira Fiiiiiuisu unilluiuiiLo, lira ■suira ns llinl ol lira sliriu ol lira ikpirraasl giuuiul Tn lira 
Iwo ollrar (sulliquakcs, Imwi'inii, lira loi ethO wiu lira enso Tlusi* ilillvi uncos aii‘ piu'inblv 

duo Lo lira vniinlum in lira iniuinoi ol lira noLioii ot Ibo foioo along lira toullrpliura which 
finally piaducrd lira dislucalioiiH 


B EVIEW or SAXJEHT nATURES 

Till ddlurmilud diHplniraiiraitl ul lira oorUi'a ciiinl plliraUsl by Lira iiuivinDoul on Iho 
Him Aiuliims Inull on April IN, lUINi, may loi ruiutnirancu In. luralimd inlo Iwo ouni- 
innwiils, lira luiii/iiiibil and lira vinlraid Ol llu««> lira lioiiaoiilal inuinmunil win lira 
iiimo iiiiiNiibuil aiul won ausivplilik' ul iiunMunniinnl, giving iiiinniiuiii vnluisi lui lira 
aiiuiuiil ol displansiraiil iii Uiis diim lion innolranJly nil along lira tince ol lira inull, 
UEcopl al Ura atlnnu' luirlli niul I'xlimiu' wiuMi 'I'lra mlii iil nraimiimil wiis siiiiUl ouiii- 
paipcl wiUi Ura luuuoiilul, and was l•sbllillslu•(l MallHtiului ily only in lira iigpon bi lira 
iiorlh of Ura (lokloii Clalo 

Two kiiulb ul cvulpiini of vpilicid ilis]ibiatniraiil woio Hvubilik* 'I'lw liisl of lluw wot 
Ura loiiiialiou of sini|is nloiig lira liiullplinco, anil lira wsiuiul wiih Ura cliangp on porUoiis 
ol lira cousl of Ura liiol ol Ura land ii'lulivply lo soRrloviil Tlio iieai|H llinl appcoiuil im 
loaluroB of Uw laulb’Uaco wmi* in imrl liudi lirauLs wiraro lumn luul cxisUsi liofoii* Iho 
cm thcpulra oiul In iMi I ocroiiluiiliuiis nr luhliUuiis b) ukl htoi [h dira lu fnnnoi iiiovoiiu nts 
In bolh coacB omel xiraasuionraiiLs wuiv tomimnl ilillicull liy lira cling ul llw sod along 
Ura rupluro, and by Uu) oomidieuljoii duo lo Ura huger IiuiiioiilBl inovcmoiil JIul 
making all allowaiicoa fu Ura masking clloel ol ebng of Ura soli, il n oorlain Ihal lira hoiglil 
of Uran BCBi|ia, 01 ol lira oddiluiin lo okl oiicn, wan quilo vnrinblo, ovon in Ura same gonoial 
looahty, wiLhiii a laiigo ot a fow iiralras up to aixml 8 tool II w auggeslod Hint Ihia 
vanaboa la lofoiablo 111 ooiibkIoibUo inoshmo to Ura diagaiul ndjualmonl ot matoiials m 
Ura iMwin«i.ii thfl aod, ao lliat Iho liuo displaocmonl ol lira Ann rooka Iras bolweoa Ura 
extienioB obaavod 

The evidonoo of voiUcal displacongint, baaod on tho locognilion of aeaipa, mdioatea a 
iJi ght upward movoinentof Iho orustal Uook on lira souUiwaBt aulo of lira faiill in the 
noiUiain teiiitoiy. Soulh of Ura GbklonGato there la no voiy aatufoetoiiycn eonwtent 
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evidanoe ot difteienbul ^eitusal ino\eiiient Fur maiq KgmeQti of tho tault-tiace in this 
legion, theie la no viggeetion ot diaplaecnient of tlub In othei poitions, notably 
in the Tioinity of Block Mountoui ciul ooiithwud, the nioicmeiit appeal^ to liai'C bran 
ilibbibutotl o\ei n eonanlciable lone, oith the foimation ot nuiny auxiluiy aacke 
Upon the lattei waiiie noie toimed, but thaie m soine eakCb taoed the noilheoal and in 
otheib the Boutlnieat, end the inultut efieot n not Lnoon Judging tioin the locoliliob 
wliBie the movement wob not to dntiibutod, but wiib lonhned to o nenov loiio, the 
dificientinl vatieel diaploeoinent wae nil 

Simikuly, the einclence ot veitieal dhplneement, baaed on a companion of the lulabve 
pobition ol land and eearlevala befoia and attet Uie eaithqiioke, ib hinilcd to the legion 
noith ut tlie Golden Gate The Point Heyeb Peniutaula appeoii, fiom thia cline ot evi- 
dence, to have been piobaUy upiaiied slightly by the fault movement, but the cvulenee 
lb not entiiely eoncliieive 

Obwivationa conducted I 7 the Coeet ami Geodotie Suivey thiuout the yoai euo- 
ceeding tho eaithquake, at the tule-gnga etabonneoi Foil Point in llie QoklcnGato, diow 
that tte lelalive level of land and aeo at that iioint le the eame it wea hefoic tho cnilh- 
quake Smeo thib etatum bee on the noillica'd aide of the tault, the obicuaLion would 
appeal to imlicate that any upwaid movement of tho eiubtal blo^ on tho boulhwoal aulo 
was an absolute one 

Hie hoiuontal dihplaeement on the fault, m mooauied on teneea, loadi, and vniioua 
atinetuiea which croat the lault-taaee, la olao appaienlly quito vaiiable, longing fioni a 
foot or leas up to 20 or 21 feet Hus vaiialion la pio1»bi[y due to a nunibui ol oausos 
The pimeipal one of these is the fool that the displacoinent was not always eoiifinoil to llie 
ehoip line upon which an oltset wob ofaseived at any locality Auailiniy eiaeks, dii- 
tiibuted ovei a aone not uncommonly a few hiindiod teet wido, look up poituiiia of llio 
diaploeomont; and these auxiliary oiiieln doubtloas cbcaped obmvatioii iii many eauM 
Indood, owing to the yielding ohaiaelei ot the aupuneial mantle of soil ami legoliLh, it is 
piobalde that many of these ouxilmiy uaekb dal not appem as luptuioa at tho auifaee 
Beaidcs this dulaibution of the diapluoment on auxiliiuy eiaeln batelhtio to tlio itioiii 
luptuie, the defoimatum of the giound along tlm lattei, both aupoiGcially and in its 
deepci pmtions, woe piobably vaimble The extent of tlua diag is shown in a fow iii- 
atonocs that have bean suaeqitible of meoauiement, notably the fence at Foil Boss, sui- 
vojod by Ml E S Loiaen, on iriueh a diaplocement of L2 feet waa diiliibulcd owi a 
distance of 416 feet on tho southwest avlo of the faulMioee, the roadway nooi Pomt 
Reyos Station, where a diaidacement of 20 or 21 foet was ibstubuted over 00 foot, tho 
fonea aoutb of Mussel Rock, suivqyed by lb n 0 Wood,inwhidhadibphuieinonlof 18 
lost WBB diatiibuted ova 2M feat on the louthwml sub ol the fault-liace and 40 fool on 
the northcoat aide, the 3 fences aui\eyed by Mi R B Sjminglon San Androas 
Lake, one ahowmg a dibplaeement of 10 0 fcet,distiibuled ovei nuno than 1,100 loot, tlio 
Bceoncl a displocenumt ^ 10 4 feet distiibutod ovn moie thui 300 feet, and the thud a 
dis|jlaeementof 127foet distiibutedoiei mme than 2,200 feet, andthetunndatWnght, 
buii’eyed by the mgineeia of the Southain Paeiib Bompany, showing a HwpiMAiiiniii. of 
6 feet distiibuted ovei nearly a mib on tho southwest ot the lault-tiaeo These 
instances aie doubtlesa induiative of the gnuaal ehaiaetei of t^ dofoimatum ot the giound 
in the immediate xieuuty of the fault, and aid in undoiatBading the vaiiahb expression of 
the amount of offset at the main fault-tiaca The leoogmtion of t^ distiibutum of the 
movement on auxibsiy eiackSf aonia of wbeh may not have appealed at tho surface, 
the deformation of the giound along the sone ot luptuie, justifies the nnnnliian^ ii 
exeept under peoubar oonditions — sueh, for esompb, as in the msish at the hwH of 
Tomiolea Boy — the maxunum figures oMainsd tor the dicplMeiniint by tho moasuio- 
ment of ofta^ at the suiface must be a minimum eupipssion for the true extent of the 
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ino\niipnl in Iho film lork^ Ijclow Foi the imddlo hnlt of tho extent uF tlio fiiiilt4iiuw 
fioiii Point Aicna to Chystol R|uing^ Ijikc, tiiew maximal mciuuiniiLiitx me xci;) com- 
mciiily liom 16 to l(i kvt, and tliow! h^uln innv thus lip taken Ub a iiiiiiiiiiuni uxincNiion 
Toi 1 lie aiiiounl ol 1 lie ilisplncpmciit on llio taidt fen this eegmenl In Ihe soiitlu i ii i|I 1 hi tei 
of Uip oxU'iil uf llio faull-tmcp, tlio inaximum ollH't is ,il)out 8 Foot, and lliifa inaj* sinii- 
Liih be taken as a giMioial niiiiiniuni eviucysiun loi Uio ilMpLiicnioiil on this seginont, 
expqil Foi tlie lxLipiiic south end, wliuio it dwn out Tho aiiioiinl ot ilisploLeiiU'iit at the 
lunlhein oiul ul tlio liuilt hns not Imm asceilaiiuKl 

gpodetio ini>a<iUiomoiilA ol tlie eoilh mnvrmont, at pn-ienU>il in llio pnpei b} 
Mesbis IIoyFoid aiul Baldwin, nie oF pxlieiiu* inLeitsl aiid toim one oF Lite most iinpuilnul 
ronliiliulioiis to Llie sluily ul tlio enilhijunko Tlu evidmeo ol disploreiiicnl olnoivod 
along the FauKrliaee alloiils nicnsuieinenU of the total lelatua movement only, wliilo 
tlip gpoilplio wnik gives im on nppioxiniato incabuni ul the alMdulo inoieinont on mtha 
sulo oF tho fault, niul llio dwli ibuliun ol tlie movemont away From the Fault Tlio lesuUh 
of thu groileliL woilc nie not only Ml lorlh in delad hy tho iiapei of Moeaia Hoyfoid niul 
Baldwin, but they aie also ailmiinbly siininioiiped, so that all that soonn nocemy in ihib 
plnoo iR to (liooush vei v Iniolly Iluao lesulls hom a gedliigiuil iMiiiit of view 

A noloblo featuio of llui iiapin is tlio diooovia v of a iiio\ cniciiL of tlio oni Ih's ci ust whirh 
anledalpfa tlio coitluiualco ol Ajail 18, 10011, niul wliieh is nifmod to tho eoilluiuako of 
1808, oltlio It iH locQgiii/cd tliat tiuidato aiulduiatum ot Uio uiuvciiieiit oniinot,uii tlio 
data Bvnilalilo, be posilivolv dotpimiiiul Tiinsniucli as tlio tiiiio of Uiih iiio\cmenl in left 
an opon question, oiul h icIpikhI to Hip yeoi IMIH biim>ly ns n inalbi uf oonveniencc in 
dinouHion, it nioy hp ol ndvontaga to inipinp btielly wlietlicr a not it luiiy liavo somo uthoi 
Higniheoneo tiuui tlint of a sudden imm'iiioiit ocLUiiiug in tliat ycai 

AlUio,afaaliawniuBiuilhpi imitol tlusiepoit, Uiopailliquiikoof ISUBwasioIalailloa 
lupluio or Bones of lupluics ul tlie giouuil at Uie biiso of tlio lulla on Uio lunthooBt aido of 
Han Ifianouhpo Boy, tliiw vnis no ovi^we ol a hugi* nilal i\ e clisplaeonienL buoh as oeouiiod 
in 1000 It sppiiiB lenncuialilo to MiiqKisi* tliat if Uip priIioi niovomnit in quiwliun hod 
ocouiiol Mukknily in Uip hoiiie way ns llial uf Ainil 18, 1 000, we sliniikl luvo lioil a Mimlor 
nioiiifpslal lull of faulting wiUiiii llu* n’gion rIIppIpiI Hiiipp tlune was no niioh niaiiilpsln- 
tion Uio lolmeiieo uf tlui oiuIIpi iiunrpiiuiiit to tlii> puilhiiunke of IROH may ho fairly qiirs- 
tuinod, and aiuiUiei liyimtliesui niitprlaiiipd to oxploiu il, imilioulnily It tins liyinlhisis 
luiniinnlirH in sump (siuHicIpiidik> iiieasiiip wiUi llip lesiilia of tlie gooik'lio siirvi'y 

Tliw liyiMllipsis IS that Hip pnriln incivemeiit ih not imiiuslialoly oi ovlunv^ awn- 
eiatecl wiUi Uip eniHiquakp ol IWiH, Init m Hip pxiiressiim uf Uip slioiii in Uu* paiUi's rrusi 
wliudi IihI to Uio ruptuio oi skp ol JIKKi niul the loieefiuont pailliiiuako That ru]iturp 
probuiqiosa a auiulitiiin ot Hlnln, and it ib didioult il not impiMsiliki to emippivo of suoli 
n suckim dlnupluin pxpqil rh a ipIipF fiuiii stinin HupIi Hlnuii iiiviilvwi Uio uloa of iJiiw 
ilisidaepiimnl, and il a hpium ul iniiiiIs hail bppii psLablislinl in Uio li‘niloiv nllooled at 
dilloioul dates, with TPieioiioo In mmiio liasp Ixiyoiid it, n ineasuro uf this slow duqilooo- 
niont or aepii of tho oarlh'H mist miglil bavo bivii oblaiiuxl. 

Tho sham oulniinaled in a Blip on on okl i upturn piano and may faiily Im Buppoaod 
to havo IxMii mino m kiwi qiniiiplnpally dinhiliutnl wiUi lofnenoo to that piano, bo that 
when relief was ottoetal by dip, dm niovcmoiit iiivolvod would be equal m amount ou the 
two Buka of tho fault. 

ThiB hypolhens and its implkalioiiB aiippar to fit foiily wdl with tho iobuIIb of Urn 
gpodetio losmvqy, partiouloily for Uiat pahon of Um tpiiitoiy wlmo the aorlici mova- 
ment oan bo most BahBftmkaily dinonminated fiom tho dtaploeomont of 1600. For 
pjnmpla m tho Tomaln Boy legion tiuno are ton polntn, vu Bodega Bead, Toraaloa 
Font, TomoloB Boy, Foatoi, and Fomt Bayea Hdl on tho sroBt aklo of the fault of 1000, 
and Bodqp^ Smith, Mbnihon, Hana, and Baminond on IbeoBBt, at whioh the two move- 
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nienis aie aepaiKted Hms staining aie found to luTe moved m a newly north diiectum 
an BveiBge omount of 1 60 metae m the inteivel between “bcfoie 1808" (1860-1860) 
and "atter 1868" (1S74-1S01J Sinec the values upon which thic eveiage n bawd nue 
eiiivcd at ui part h;> mcthoda ot inteipoldtion, thcie is no gieat vaiiation fiom the avnnge 
at any of the ben stations The mterral n itlnn n hich thii not thci ly nun cnicut took place 
■lathei imleteiminate, hut may bo [daeed douhttuUy at 32 vraia 

TJndei the hyiiothcbia heia pneaented thn movement continued at a piolnbly umfoim 
late for the ne\t 10 s’ewa up to the time of theenithquakoof 1006 Thn would give usa 
total lun theily movement fin the inbeivnl Eiom 1B5&-1600 to 1006 of 2 3 1 mctoia Now 
the noitheil}' oomponont of the combine<L cnilim and 1006 movements, shown in tablo 3 
of Hayfcid Boldwin's popci, n on on avEiage 4 06 msten Im the 6ve stations west 
of the fault-line This iiieludM the sudden movement ot 100b pliib tlio slow mcop of 
3 34 meten above dedueod The value toi the naithsi^y component of the auddon move- 
ment-of those points in 1006 is thus 4 06-2 34, oi 2 01 meteis Similailj' the coulhoily 
component of the combined movemanla foi the five stations to the east of the fault is 
found to be on the aveisge 0 00 metem The aouthaly component ot the sudden move- 
ment of 1006 was theiefoie 0 OD-i-2 34, or 243 meteia The alboluto movement on tho 
two sales of the fault on Apiil 18, 1006, was thus neeilv tho asms in amount 

The letacnee ol the cailim movement to a sbw ereep thus appewa to hwmoniie with 
and thaefoie tends to confiim the a pnon amumption that the abaoluto movement of 
1006 ahould have been the same ou both aules of the Gault Were data available os to 
the time at which oLhn gioups of stations wcie deteimined m position, it is probable that 
a sunilni icaiilt would be leachod We may conaoder, thereEbra, that the ewhei movre- 
ment is bettei exidained on the hypothean of sbw neep, oanUnmng up to Apid 18, 1006, 
than on the assumption that it ooemrad at m oliout the tuna of the ewthquaJie of 1868 
This concluhion applies to the legion north of San I^aneiaoo Boy To the south of the 
Bay the data avwloble aie inadequate for aaatisfootoiy sapsiation of tbs two movements, 
esc^m the caw of Lome Fiieta, and hete the earlier movement appeals to have been 
southeily 

Anolhm leaidt of the geodeUe rasuivqy whuh pomts to a sbw oeep of the iqgion 
undor atioin procedent to Apid 18, 1006, is the diateihution of the di^locemonl on 
that data mcasuiements of tlie absoluCb diqilaoement on the two sidn of tho fault 

show that it was notably gieater near the fault than at points icmote Izom it Thus 
if wc imagine a seiics ol pomta in a etiai^t hne ttansveiee to the fault bcfoio the 
eoithquake that hue woe ao defoimod tl^,the eegment to the west of the fault 
ouivcd noitheily and the segment to the east curveil southerly in appioaehing 
the Faidt-tiaoe This defoimation can be moat leadily evplained by supposing that the 
sciies of points upon the B%umod stiaight line weie detammed as to posilion in the 
fiist instance upon thesuirooeoFapoitionof theoaithundn elastic stiain, ao that when 
iclief was effbcteil by luptuie, tlis poinba tended to assume portions relative to one 
anothei which they would have hod if thqy hod been deteimined befoie the advent of tho 
sUam 

Itmoy befuithei pointed out that tboeomJusianraarhed by Hayford end Boldwmtothe 
effect that the abeolute movement on the westeuie of the fault wea on the aveioge twice as 
great as the movement on the east auta is founded on the assumption of the etobdity of 
the boBfr-lme Dubb^fotho ha view of the unknown evtent of the earth movement of 
Apid 18, 1006, It woidd seem piefoabb to make the ommpbon that the relief fiom stiain 
was approMmotely distribute equally on the two ndes of the feidt and from this infer 
the amount of the southeuteily diiplacanent of Diabb end llboho The assumptioa 
that Diobb and Mocho were not ofi'eeted l^the dietuibanoe of Apnl 18, 1006, is baaed 
on the following coneidentioiiB 
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1 Thcio nas no chniigo in tlic aiiinuLh of Iho Diahlo-Miiclio hne 

2 Tlune was no rhongo in the length of Lhnl line 

3 Thoie wob no eppiceiahlo cluinga in the lolatione ol tlicie two •«lulioni to ecilaiii 
othoie ncoici tlie fault 

1 Tlic laliluilo ot Ukiah nmuiiin llio vuno bi bofoiQ the enilhqu.iko 

Tlio faibl Ihivo of llu'v comhluiin woukl be fulfilled it llm legiun iiielutling nil llio aln- 
tione OLCuiiiTfl hod iiuncil in uniioii soullum<ilPily with but liltli* m no luInLuin, a possi- 
Inlity wluoh it it ilillioull In deny Tlio louilh nuisuleialiou ilocs not jjieeludo tlih 
bihty unco Uio omount ot inoioiiicnl iiuolvcd i^ piohnhiv In^ limn Uio oiiois of Ihc 
iiicLhoil uflcd foi llio dulPinuimliuii iil Uio Uliluile oi ULinh 

In Uio ipgmn nlioul llonliiov llaj' Hu* itiosb iiiLoiorstiiig fad Liuughl oiil 1^' Ihe gcodeliu 
ipeui VF 3 n llml Uie cuiulmioL oHcoL of tlic eai lun tno\'cinpiiI niul lhnl of 1 60(1 n a wuthei ly 
iiug i nLin n of llic nulli'i riusL on both niIi^ ol Iho Man Aivboan nil ll n pioboble hom 
diiorl obneivalioni ot iclniivo diiplaccinoiil nloiig lliu laiillrlraoe in 100(1 Ihal the aoulh- 
wmtcily block niovodnoiUiwnt as fni os tiioiuiiliiicox-londcd If ihiaboaeeigitod, llicn 
Ihe aoulliuily ncl mo\cmenl on llio wnl aide ol tlm aouUi oiul of tho faull ■ duo to tlic 
picdiniiiiiaiuio ol nn ooiliei soiillirily inovcmenl This ngiocb wilh Iho positive and eci- 
loin cailici di>^Iiiccincnl of Loiua Piuta Arr opting llio noiithmly ohaiaeter of Ihii 
eailiei inowmoiil as nnlaiii, llicie u toieod uiion ui llm leniarknlilu fool Hull llm diroo- 
lioii of displnepmenl in llio logioii aboul Monluicy Jiay is Uio xevoiso of llml of Iho oailin 
movomont foi Um icgion lunUi of San Fraiirisro Uny Tim incnna thal Uio oaihoi movo- 
mmt was disloiiuve in ohaineln, displacing Uio loiiilniy lo Uio noiUi of San Flanoiboo 
Boy noillunlv, niul lhnl lo the toulh MiuUwily aliilo Iho vieinily of Uio Buy iledf wan 
lolalivciy nculiol II niiiirais, iiioirawr, Uinl llio aoullunly displaeonionl was diduon- 
ludly diflusnl, unoe Uio amouiil of ilispbicraieiiL of Uio aoulh aiilo of Monlcny Boy was 
iiolably giualis lliou that of Uu iiuiUi hide, mulling in a widmuiig of Uie Bay by about 
10 foel 

Siiiiilaily Uie (hslaiiro lielwpen Tnmnliaus niul lUnak Mounlnin, both on Uus aamo sido 
of Uio Hon AiuIrm ilfl, has Ixsni iiiniasnl by a hke ainoiiiil Tlio agniriraneo of this 
gninol dihlonslon iiivoLisnl iii Uu* leisusnl of Uie diiPklum of displnoeiimil lo Ihe iioilh 
and uuUi of Han T^aiieisro liny, aiul of llic dilliaeiilud rliniiwlei of Uus diHlisislon, wiUi- 
out known lupliinp, al Miinlni*Y Bav anil Han UVanriMo ]lBy,eBuiuil al pirseiil l» slaUsl 
Tho pioUeni iih|iiiips piiiknigisl hluily aiul lepisilnl iiwasiiieiueiilv lo seouio Uie iierchsm y 
dala foi a ]nn|in disrimoii. ll is ovnleiil, Imwevcr, Uial wo aio lieio ennliiniled wiUi 
Bome of Uio iiiosl iiileiwiliiig plieiuniM'iin in Uic iiierliaiiii-s of Iho nuUi’n ciusl, plieiuniieiia 
wluch 0 ^ foi drlilmalo iiivenlq^tiuii exleiubiig lliiougli yuaia anil ileciuln aiul uoiuluolcil 
on a wiBoly planned inogiani 
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The extent of the movement om the Sen Andicaa fault on Apiil 18, 1000, maa mrawiod 
iinpeifectly anil inexaetly by ofiaeto of fmoea, linen of tien, loads, piiMs, tlann, ciceka, 
ahoie hne^, etc Tlie dntiibution of the diaplaeemcnt in the immixliate virinil} of the 
fault, the diag and oomineBbion of the aoil, the unceiLaint} aa to the foiinm oiientaUon 
of the linea oflaet, and othei odvaae oomlitionb landcied the doteiminotiona unnlnfao- 
tay to a ceitain degiee With one axcqitum, the maBauiementa obtained in thia way 
aie Buapcctcd of being leva than the tiiiB amount of idotive diajdaoemcnt of the flim loeln 
below the Mirfiice mateiiola 

With the otqect of obtaining a moie exact moaauieinent of any fulmo mownioiita that 
may take place on the aame fault, the Gommiuion caiucd to be Cblablhhod two aota of 
piciH 01 monuments in the Bifl, in pioximity to the faultpliace, upon which insliumoiital 
olnavationa oould be obtained oe to the amount of displacement Thib waa not done in 
antioipation ot the leouiicnee of a large movement m the neai futmo, but bocaiiDC it 
was suspected that Ihera migjhl be sli^l movements at the times of minm omlhquakn, 
such OB oie fauly common Such ali^t movemenla might, in the couisa of yoaia, aocu- 
mulate to on impatant amount, and yet the individuBl inciemonta of the diaplaoomenl 
eaoape notice unless lefined melhoda of moBaiiicment aie icunted to It is hoped that 
the eetabhdiment of the monumenta and the icdcteimmation of thau lelativo po>ulions 
fiom tuna to tune will enable futuie obsei vms to asceitain whothm a not Ihcio la a small 
progiesBivB movement on the San Andieaa fault, in addition to tlie laigci movements 
which cause mao s lolent eaithquahca, ouch oa those of 1BS7 and 1006 Resides aorving 
thiB puipeae, the movomenlu will else be useful in any e&al that may be n e o ce s a ry in 
future to dctciminc with poeiaion the amount of a loige dibplaccment 
The localities adeetod fm the peeilaan of the two oats of monuments aio Oloma, Maim 
Counts, end (hyatal Spiingi lake, San Ifateo Oounty These loealitin aio about 40 
miles apait on the Bift, and the bult-tmoa at both was confined to a veiy naiiow lono 
in 1006, thus pmmitting tho puns to bo mino deacly gioupod than at many oUuu localiliaa 
whioh foi othia leaaaiiB mi|^t have been ohoaon 
Eiaoh bSt of monumenta oonaiata of fom concreto pum, establiahed two on lach 
ot the fault-tiaoe of 1000 They aie sunk m the giound to a depth of about 0 feel, and 
aie founded cithci upon lock m upon a fhm "haid-pan" aiiaing bom the doeompemtion 
of tho undmlying rocka Thpy iiae bom 2 to 3 feet above the Biuioimding Burfaco ^lo 
Cbtahlifahment of the pine at Olema was intiuated to Mr A J ChampieinE, of tho Astio- 
nomical Depaitmont of the Umvaaity d Galifama, and thoaa at Gkyatal Bpiings lake 
wcic set m place by the offioms of the Spimg Yalloy Watci Oompany, unricr the diieotion 
of its chief engincei. Mi Hoimann Sohuadcr, who \ciy kindly lebevod tho Oomniission 
of any expense conneoted with tho opeiotion The puns at Oloma an 18 uudics squoie 
in ciomrscctum, while those at CiystalSpnnga lako aio 18 mp-hwi equaie To the summit 
of eaeh of the pien is fixed a thick hionae plate 13 inches squaie, with amiable appliances 
fa lecciving a seleeteil matiument in a eonatant position fa bucecssivo meaaiiromonls, 
anil a dovieo foi dctamining a fixed pomt to which to mcaame This plate la piolcetocl 
by a heavy non cap, 14 6 x 14 6 inohea, lockt upon it, beaiing the inaaipUon 

8EIC 

Tomwwm 

1006 

The instiuinent selected for the first and aubaequent meaamementB ■ a 10-ineh alb- 
aiimuth, the property of the Umvaisity of Cabfomia, ai^ the hay of tho pioteeting caps 
IS at pieaent in the aofe keqnog of tho aaine inatitutum 
IM 
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In oiilei to londm tho monutnonlb Ihun (htabliahod available fbi future measuie- 
niciiti of dbiiloccmonl, it was noecasoiy to hovo tlieu picwnt iclalivo potilioni estaUuihctl 
with piPTihion Tlih wink was vciy kmilly undoiluken loi llir Oommission Iqr Mi B A 
Baud, Austont, Coast and Goodolic buiiroy, a lopmt lioin whom follows, oclting foilh 
bis moUiods and icsulls 

REIATTFB F0S11I018 OF THX HOlUimTS 
III n A IIaikd 
ouuu. 

DeKnjdun qf monumeid^ — Tho monuments at Olema aie on Mi Rkinnoi's innoh, 
just u Iitllo noilh ol llio dwolling-houv The two pioi« west ot the fnuK-liMe are in an 
nielioKl on lovel giound, but tho uthoi two, which me just east of I4is loid, me on a hill- 
side, Uu noiLhousl monumonl heioft 
about 15 feel higliei tlien aii> of 
tho olhois In oidoi to mcnsuic 
and oImcivo botwsen tho noilhwobl 
monumont and tho southonsl mon- 
unumli B lieneh shout 8 fret deep 
had to bo dug thiu Uio embank- Hwmut 
monls on bothsidreof theioadaiul 
somewhat into the liawded jpoitum 
os well Some clomuig oi biush 
was noNsaaiy in oidoi to make 
the noilhoost monumonl imd tlio 
soulhwesl moBumont intnvisililp 

The loIntiYS poBitions of tho fmii 
nionumonte ora slunm in the dio- q 

S am, Ag 44 Tho longlha of the le 4o 
100 lioBvy linos won dotormiiiod 
liy mosBuramont Tho moasnio- 
nimiM of tho othoi Uino hnos weio 
aonsidamd impmoUcalilo, on so* 
rnunl of llio gical lioighl of Iho 
noithonsl monumonl bImivo (Iio 
nlhom, as compaiod with Ibo shuil 
dislsiuiH liolwpon Ihom end it 
By moans of lira Uirao mossuiod 
luios, liowovor, B douhio dolonni- 
naljon is olilsinod, Ihiu Iho oli- 
soivod angles, of osoh of Iho Ihiao 
hnos not iiransuiod by Iho stool laira 
The lines wore clomod suOlcionlly 
so that oil four of Iho monumonls 
could bo oooupiod with b Uraodohlit 
and then all of tho linos wore ob- 
sorvod, mehiding lira diagooBla In 

oidoi that future movomenls may nu 4i -Mnmanueioian 

be loodily dolootod by iMiuis of o1> 
sorvod ongleB, tho oontonng of tho inslauinonl was oonsideiod to be of tho grestest impor- 
tones, espoeislly for snob vwy short lines as theso A bremso plate hod been oemtruo^ end 
set up on ooeh moiuiment, espeoially designod for supporting in iwBilioa the Vnuu lOHUudi 
glt-ssnnit** iMfcin™mt of ibe Civil fingmeenng Dopoitment of the Umvomitj of Cahfoiw 
A skeloh of the plate is shown in Ag 45 The qnndlo whidh sanws into tho oenlrel soont 
of the plate is shown in Ag the non cap which pretoots the plate when the epiMle 

IS removed IB shown in Og 46 BolsningtottaeskBtdhoftheplBt&iBwdlbesaenthatthere 
ere three lugs, or foob-^tos, standing upon oui attached lo ft In cm is a groove (vertm 
of oni^ at bottom), and in one a hole (invortod oono), while the thud hu simply a smooth 

suifoae This Birengsmentprpvsnts any binding of the foot-eerewB of the instrument and 

insuns that it wdl aTways be set m tho saaie position in Bueoseiive measurements. 
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a To doublr mwn thn, one of the lugs n marhed to eni- 

~ iHpnnd with a paiticular aupport of the theodolite, the 
coiieeponding auppoit being vinilariy maiked Thu 
oiiangemenl lurtnei in^uiee that eivn tho the cental of 
the m^tiument does not coiieapnnd exacti} with that of 
9 the point ob^rved upon ifoi each monument), Ihua pie- 
a venting i doung oi the tiumglea within the aceuincT ot 

*' ohaaivation (that la, that the aum of the 8 anglea of each 

tiuuigle bhould equal 1S0*0i the angles obtained will still 
roiiedpond with eaidi othor in auccesaiie obseivalions 
within the limit of obaeii itional eiiois 
Foi oiruiiing upon, and also ta lefoienco points in the 
hasp measuiemonta, a spindle has beon cunstiucted lor 
each plate Thu apiiulie aeiews into a eup-like pimeo- 
tion tastaned upon the plate toi a oontei-mnik Each 
qiindle unumiieied to coiieapond with a pai tioulai monu- 
A meat, the ooiiespcuidinE number being upon the plate 
g Up to a divtance ot about 2U0 teet iheso spindles moke 
exealent objects to ofaaei ve upon, pnn ideri tneie u a auil- 
aUe bacLgiound A backgiound that can not be auipast 
^ IS readily mode bv piopping up behind the ^ndle the 
black iron cap which coveis and protects the plate when 
not in use tnien tlie dislances aie gieatei than about 
200 fect,ab is the inse with the longei lineb at Crjatal 
Bpiinga, the best object to obaeixw upon can be mode by 
whittling the end of a lead pened to fit into 
j t he cup and then w lapping the pened with a 

httia white cloth In thia ease the bacL- 
rii 41 giound ihould be tho same an befoie In 
any etent, if tape meaauiemenls aie eon- 
templataJ, the quiidloa should be takoi 
along, in order that thpy may be used as 
lefaienoB maiki in thoae meoMiminents 
fto «B-Dtasinio(bion»abiia«n»»i.iwwi. Lewehnoreeoid -Inttofoltownatoliii- 
ta 46 — iiMiariaiafiniaci|Ni!iai«imKiiBtPi laaon, H It p meana the top Of the bronre 
ne «T — DHBnudCwmdiuioSt-uiwMiapktEs plate on the Bonthwest monument, nlniig- 

Bide the apindle bowl oi oup near the ren- 
ter A cmiexponding point was token on eaeh monument to show the relative elevations 
to be retained for fature reftnenee 

5 TT a is the top aoifara of the apindle hub, sorewed into the socket, made tor marking 
the oentei on the aame plats These pmntk were token to aihow diffeiencoa of elosation el 
points used in the tape meoauraa in the baac-lines, and aie of no xalue besond Ihu 
111 oomputing tho alesntlonl^ the top at theaouthwret monument was aroitiaiily lakon as 
10 feet, aid the other elevntionb aie eniiected to si respond wnth this datum plane 
The apindle bowl u not in the oentei of the plate, owing to the position of the lugs, ao that 
the point leveled upon rapieaenUng the level of the plate u on the aide of the spindle bowl 
next to the snter of the plate 

The level uaed was a Tniughton and Simms dumpy level with eompaas attachment 

[Eaevatuet in faet — Uean lemlts ] 
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Tlio ivlaln'o olevations of tlio foui inonumenls, taking (lie ocnlei of Uic plate in each 
ooM, me at fcdlom 

•rn 

Southral mmiumnil fawmad) 10 000 

Nwthwnl' nuinuim nl 8 OOB 

Noi IIiCBil monuinenl 25 877 

Boudieul mimumenl 11800 

Bttse-hiM mimiun — B K Bmid in rhaige, leading leai onri of tapo and lecoiding 
R R Hodgei, foinaiil eml oL lano and ic.uling Iheimoinetci Chailei E\aM (loboioij, 
alondying bpiing balaiiiw alUehecl to end ot tnpo and wati.lung tension of 10 6 lbs Tho 
inijc ufaod, a lOO-loot elerl lepc, (t U Ifiklv imn Co , Celnlngiio No 703, wne stamped on 
ici>l''No 1" tni idonlihraLiim in iuLttte uso Its \rulth le 0372 inrh, its lliickneBb 0 010 
ineh, and lU woiglit pei fool H SJ24 giiims oi 0 Q0b45 lb This tape, on May 1, woa oom- 
pmod with ilie blandaid tape al tho Uiiivoisily of Cnliloinia, a Iona le\pl bticteh on the 
"lilfaohon" being used lot Llie puipose Tlie slanrlnid tension of 10 6 lbs »as ndopled, 
and no dilloienco in Llip lenciJis of Uip tapes enuld bo dotoitod 
The slandeid tape, N 11 H No 8, ib inaiked only nl aeio uml 100 tccl The oompmisons 
woip iiiado belwoen llicu maiks, iind the equnhty ol /ein to SO foet and 60 to 100 rael me 
monbiuod on tlio tnpo usod in tlio baso-mcabuipe, their being no ineaauiablo dilbienoe 
Tho eonshuils ot Uio stnndaid Laiie, N B3 No 8, mo ^nipeialuio ot obseivabon, 
04 0" F , Tape suiqioiioil lliiuoul onUto length, tension, 10 6 lbs asondupue, losulting 
values of ipom at iw" V , ossuining ruullipieul of c\iiansion ^ 0 0000068 pei dogiee F mo 
Auo to 100 toola 100 loot 0 00 inoh 


rauuuLB iHD oomrvMn mm m DASr-rairn onmnnATioin 


JLJ /JL^V 1 

Goiieolion for Level wheio 

k B diQoioneo ^ oleiation of ondb of Lnpo. 
d ilistanoo between nippuihi 
Ooiioahon foi IViiipoiatiiiObb — {(f— pr, vrlieio 
I m, Irnglh of lino eonmtPil lot 
7' ■! Btandiud loniiioraluio b 62” F 
f ■■ moan tomppiniuto ot tnpo 
e H oeoflirumL ot evnmiflion ■■ 0 0000003 par dogioo V, 

Gonopbon foi 8og"“j^ 

in « woi^l of tape iwi fool 0 00845 lb poi toot 
P ■■ stmulmd teiision ol JO 5 IIm , iho smno no luod in mcoouioo. 
d And Z oamo an above 

Fimn tho Above, (”™'*)-OOtJOOOOOWOO 

Tho eonoction foi nidZ, Aoeounlmg fm olaslicily of Uipo, lo not noonobAiy, oinoo tho otond- 
Aid Umsion waa luoa m tho mcasuios 

Laid eoiioBdoa — In taking tho measuiomenls, the cpnloi of tlio oiiindio, flimly Bcrawod 
intoihaaaponthobnmiaplato,aadiowninthodiagimn, flg 47, was tho loloionoo maikon 
tho monanwalfl 

The oidmory eonoction for levol, is not oullloumtly aaeuiate when tho diffieronceo aia 

9 b 

laigo, ood 0 Booond ooiraotlon hao boeo ollowod foi In tho eomctioni at Giyatal Spnngi, 
oson thud oppinnnabaiia oie nocomaiy 
Tho oompated vahm of tho mooflund hnes mo oammaniod os follows 

[Oomputed longtha olbaios (KmI) ] 
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166 


BEFOUT op TEB CALIPOBNIi B^RTHQUAKE COUUISSION 


CBinUi SPRIKOH LlBn 

DeampttOH efiMtoiu — ThoM numumeali an about 7 miln Milhwwt ol Hin Natra 
on the n^tein ohoie rt Ciyilnl Hpiinp Lale, the lewivuii of the Spiing \ alley \Y.ilei 
Oompany The location n about a mile wutheiul ot Cimp Siwjei, which h on llio wp^i 
Ride oI tte lake at a point when the lake ih veiy naiiow ancf n spanned by a liiidip, dine In 
the notttein end 



Vto 41 — llMiHiiHii uCiiUbI bpilnii Un 

Ar will he eeen from the lenlmg record, and tram the aceompanying lough ekotoh, fig 
4B, the giound n very uneren, aim the meaBurenient of a baae-liiie wa^ encutcd undoi 
conaiderablB diffleulty The hne mcaHued, which wm the only praetMable one, croama two 
raviiiee and cornea up toward the aoutheaat monument, o\er a vmy eteapioadombanknient 
Conaideral^idaanngof btuah waa necemiyin order to oroM the raMiw neai thonoilhwml 
monument On account of the lain diffeiencea ot level between the ban-lino atakn in 
come plaeea, the leveling had to be done wiA extnme oaie, theie bemg at ono pinee a ino 
of 11 5 feet m 60 feet, and, neit to the road embankment, a iiae of about 0 feet in 20 feet 



UEAbnnEHIiNT OW FUTUnE HOVEKBim OH BUT ANDRKAB FAULT 157 


Tlw plain, opindln, and caps on the ooina m thoiB dcbciibod undei "Dobciiplion of 
Mnnumralk' at Olma The dntancoa baLivnea thooe lUfiona boiiw too great to obonva 
upon Ihe spinilloh mill udvantago, pennla wota wiapL with whito Uoth and net in tlio amndio 
euph uiion the pldtOb, the bion/e pretocbng aapa bang luad loi baekgroundi oa in Iho Olenia 
1110 isuieiiionlk 

mfiniii A — Tlie sLaLan, mode long onoiigb to atond above Ihe giaw, mio bned 
III wilh tlip allHiainiuth inhtiiinienL, and fo avoid llie poanbilitgr of enoiv Ih^ wno all 
iiuiiibmod on Inp with a blue mnyon einLoa wore mode of redwood, end too molhod 
of inaikiiig wiM to iliik a pin atioighl down in the top of carh el the nun king edge of the 
lope Tlw tape uwal was maiLed to hundredths of fm the entire length, the ihouaandthb 
being aHiinalKl The numsuiemenlii woia so taken ua to avoid eatamating tho thouanndthb, 
CMiLpling oil the lost modsuie, tho mark bang aibitnudF plooed at tire nearest eonvonioiib 
lailfi of a foot on tlw top el eoidi fbiwaid atike 
Aa the dinnelei of lire iiina luod woo elnreet ovaeUy tho aonre oa tho width of the 0 l-foot 
iiiaikfc on tlie Iniip, lire nun Ling oould be done with mGNptioiuU oeeuiory, npeeuilly 4y 
holding tire eye uiiMtlj'Ovei ihe mark in eueh a way that tlreio would be no peialla'c Tho 
spiingoolanro was Iu*itenod to the forwaiil end of tire tope, and etoodred by iiieena of a coid 
kmiicd M Ob to slip up and down on a irelo, hold by a man who at the uuno tamo watohed 
lire loiisum To avuul any pulhng uguiist tho ulakaM, the Ireight of the tape was logulaled 
liv iireans ol tire loop so ire juat to giaoe tire top of the stake AH tho mailnng was done 
at lire tin waul aul ul lire lapo, lire oflirar in rhoigp nl the loni oml simply stosdying on the 
niuik of lire pievious iireusuio and then landing the luiw 


The hniglln of the base joining lire aoullreost and noitliwohl monunrent loauUmg tiom tho 
nreoauionuiuh aio Lire tolluwiiig 

Fnu 

1 iisl inniwn US? UUO 

faLHindiiuiMUin 1167 TOSS 

Unn 66781)0 


ArZnliw eZnohoNS — 1)y nwoiia of prmse kmiling the lelatave plovataona of tire fbui 
fixod moiiuiiicnts, Inking lire eontu of tire lop of lire liionfo jilate u oaih case, wue 
found to bo os follows 


HiiUhwl mniiumnil 
Hill till nil nuiiiuHiail 
HuUlliiwl nuinununt 
bnuUiwisl imviuimnl 


Vhm 

(nHiiiinl)60000 
80 616 
767H7 
40118 


MUkodtffabtmwtq luiglM — The inulrumimb usod was a LOsneh oll-aiimulh llipoilolilo, 
caiiying two mioioiiralon IBO" apart Jfinrh imorometor hoed is dividod to mpmsont soo- 
onds ot no, enabling tho olisorver to cwtimato to tonths of seaonda of on at oodi loading 
In taking tho olisavalions, onoli mioromotor was rasd to ootroapond with two oonsooutavo 
0>nunuto divisions, one boing book of tho ndoionae mark and ono in front Tho eoiioi- 
liuns foi "lun" at oach slataon worn besod upon the obsoivationa thoinaolvni, tho moan ot 
nil obseivutaona at tire dial two monumonla boiiig tahon both at Ohma and at Oryslol 
Spiingi In oidei to oluniaato all ponnbla inslniinonlnl onom, iho ofasoivalions woio, in 
gonoial, takon in foui mts, having for lire initaal rending of ooeli sol, 0*, 00”, 45*, and lU*, 
respectively, mokuig fa the mvorenl of Uw iolaiaopo, witbonl rhangmg tire sotling of lire 
cirm, the coiieaponding roaduign of IflO*, 370*, 335*, and 816* 

llius, aaoh station them worn eight pomtanga of the matninrent, ropraesnting oi^t 
poibons or ihe eiicde equady divided Buuie fbr ooidi of thsao pomtangn lliem aio two 
mieiometeis, eaeh gi\mg iwo loediiiai of the throod, thon worn in reali^ 33 raioiomotei 
leaduigs foi each obaerim stataon nie shove statements apply fully ot (kystal Bpimgi, 
but at Olema one mieionwter was not in oondition to nse^ no uot ths (Nsma obsorvataoni^ 
while oonstataitang the same number of teloneopo pointiiigi, represent for enoh obsorved star 
tion but 16 mieiometer readuip 

At Olema, on aoeount of the ym small diat’anees between the monnmentn large dhongm 
Ilf toons wem narasaniy for the diflsrant pomtangi This^ eomhniod with the lugs difler- 
enees of elevation, nod laok of perfset eentenng of ths Instnimmit on the plotss to ooROipoiid 
with ths poBtrena of the spradlen, preventad the faienglaB from olaaug to a very hi|^ d«gEoe 
oftoouia^ Stall, whan these dieewgiaiiaiaB ere leduesd to errwB of diBtenea^thqybeamBie 
proetaoeSy mappreoiable 
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At Ciyrtal Spiinga, where the lines aie muah luoRn. the eliMiiig ot the tneogleB was vei v 
good The caireetion foi each angle, in oidei to make the sum ot the anglea of each tii- 
angle equal to 180", waa un the aveuge only about one aacond ot aic Una goes U> mdioale 
that thuinalaument, when piopBiIyiiiied,isoiipable of e\cillent icsults AtCi 3 SlalSpiingB 
a least squaie leduotion of the oliwrvationa has been made, but tho angles and dutanGei 
Ihua computed aie almost identical with thnao ot the oiiguul ooinputation 

At Olem, whue the three lines having the host diBeiencck of leiel weie measuied, tho 
diagonal between the nmthsraet monument and the southeast monument (beum beat suited 
fn oomputation) wo'^ toLen oa a baae fbi computing the othei Lao measuien aides Tlie 
means of the computed and measured distances at ttiM two sidea, tugelliei with tho diiecl 
meosuie of the aobvcpmentioned diagonal, aeie taken a^ the hcbt meokuios foi computing 
the unmeasured sides The lengtha ot tho thice unniea»uied bides, Llieietoie, depcim not 
only upon the obseived angles, but upon the lengths ot the thiee hues, as indicalw above 
This method gisreb the measuiod dhtaiiceb and obsaised anglea about equal wewhL tho 
angles being conected foi each tiiangle ucoiding to what is known os the "hola adjiht- 
ment " As abose noted, hoaesei, it is seij doubttui il the angles me entitled to os much 
weight os the measured distonceb. and hence, it wsb doculrd to retsin tho exact valute ot 
the thiee measured distanoas, and make a kkibl square" adjuatineiit of the onglee of the 
quadiilateial to ecniespond 

The thiee measuied sides being osbumed oe fixed, the thiee angleb of tho tiianglo N W 
Hon I B E Hon , S W Hon , ean each have but one valuSb and these values havo Imn eoni- 
putea tiom the tniee aides These thiee bides and the coiicbpondiiig angles lemaining hsi^, 
an adjustment le made between tho lemammg angles and the thiee umneosuiod eidei, so 
os to tulhll all the geometiieol conditions, gi\ ing at the same tune the most pioboble values, 
acoofding to the tneoiy at "least nunies " 

Aboliedi gf Aoiis 0 fita/ anglm — In tho absLiacts of hoiisontal angles tabulated tndow, 
the fiist set ot angles gisen undei the heading "Obseived" are the means ol anglee taken 
directly fiom the oiiginal leeoida Tlie eolumn headed "Fi^ Adjuslnienl" Shows the 
angles as they appoai m the Bald onmpulalioiis altm the angles of eoeh I nongle have bow 
eoneotod to bUm up 180", mving the some ooiieeliuiL to eacn angle in a paitioulai tiiangle 
This adjustment, which le the usual one made in the oiigmal compulations, doos not ooeouiil 
for the other geometiioal eonditiona lequiied fm the iigul solution ot a quodiilatenil, but 
when the emm m the angles are small, tho residlnnl di^sneeb, cspeoially it shoit, will be 
very near the truth The column headod "Laosl Square Adjustment" sliowe tho angles 
computed ao os to fulfill all the gBometiieal eondiUona, giving Iheii moal piobable vahins 
aoemdiiig to the theory of "le^ equaies " 

In futiue maesuiemente, it will not be necewmiy to repeat the base-measaiomonta unless 
the ongfea show eome ohange, fm by ocoupmng all the stations, any chango that oould be 
dstaoted by tape meesuiement will at once wioii in the angles When, howover, the angles 
indicate ony enonge, then a lemcoauianient ol at least one hne will be neeassary. 
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ISOSBSKALS: DiniRIBDTlOH Of APPARENT INTENSITY. 


IRBODIICTOKr 

In theatudyof ewUiqiukntliedhtiibubonof thamlemityof the shock ovei thcipgion 
aBectad n luufllly an important pait of the investigation The inteiuty u infeiiecl, as a 
lule, fiom the nooida of inataumenti eatshlihhod for the puipobP, and fiom the eUeet 
upon peiBons, loose objects, and atmobina In the region affected Apiil IB, lUOO, hoir< 
ever, eeismogiaph inabumcntB were very few, and the telnbubon of the intensity of the 
idioek has hkn detonmned laigsly tgr the effeeta noted ThsM effects aie gindcd in 
vanoua eouvenient eealee and ^ giailafaon of mtoohity is indicated upon mapb in the 
foim of lines or ouivoa, known as wosuamsl curves^ whieh evpiess, as wdl Sb the data 
available wiU permit, lonea or bolts of equal intensity men m 1m eoneenti lo to tlie point 
or line above the seat of distuiboneo The purpose of pbtting such teoaPhinal euives 
IS to locate approximately that portion of the osithh BUifsce immediately ahnvu the scat 
of the distuibanoa In a diaouBBioa of Uie idasl ease, the latta ib auppo^ to he a point 
or ccab-iifN, and the plaoo above it at the bufaee la railed the epiemlnim The mciesbe 
in our knowledge of earthquakn mieeent yean has, howevn, mode it eleai that the seat 
of diatubanoe is laidy if ever a pout, hut ■ usually dwtiihuted o\ei a plane of luptuio 
in the eai th*a eiuat When thia piana ^ rupture n of unall extent, as hequenlly happens, 
the tnminblogy la httla affeatad I 7 the use id the evpreasions eaUium and vpueabum 
in the diaoueaion of the phenomena, but sHisre, as in the Inigsr eaithqunkes, the plane 
upon which movement In the earth's cniat tahos plane has a gieat hoiiaontsl evtont, 
then these teima faenoma mianomen and tend to ohnure the facts In the pesont ease 
the inappopnateneas of the terms enhiiM and apumAmM is glaiingl} appaiont and they 
will, tberafoio, be avoided m thu dwauasion 

In the eeae of the Oshfomu earthquakn, Iho plottiqg of ■oseismal ems’as fa the pui- 
poae of dueovu iqg the repon on the Burfaeo above the seat of the diatui hanoe IS in a lai go 
measure obviated fay the feet that the rupture in the eaith's ainL ib levealed at the aui- 
faee in the form of a fault traeaabla paotioa 4 y eontinnoobly fa 190 miles, and pobohl(f 
oontmuously for 270 ruins This fault laundrabtadlydupniieipalaeat of the movement 
whidh cauaed the aaiihqiahn Notwithatandmg this fast, the study of the diatiibutuii 
of intanaityiB a mattered nnparteiioa Ituht^^doanhla, svhere the jdene of luptue 
u open to the auifaae and its traoa is dofinitcly aBoerfaunad, to plot the wnmnwiMii moves, 
Binoe their dupontion under theae eueumataoees may illuminate the genaal method of 
detmimmng the pontum of a deepasated fault wfaieh eauare an eart^juaka, but la not 
appuant at the aurfaee It may at laaat eontnbute to a definition of the linulationa of 
the method 

It IS, moreover, deraMe that the diatnbution of the mtaiBity of the shook bhmild be 
determined as aeourately aa poanhlB, anea we can not safsly assume that the man fault, 
which appean aa a rupture of the euth^ orust from Bin Bouto Cbuntv to Humboldt 
County, ■ tho only one wfaidh ooemw il on the monui^ of April IB Ind^ there me 
a pnan groundu for believmg thet man thin one dnloeation of the nith'e enibt oeeuired 
at the time of this groat dinturbanee of the equihbnumof ntaewee within it If, in a 
region where atrenHi have aooumulated to naul(j the najqniig point, a luptuie la sud- 
denly effeeted m one ideea, it aaamn prafaifale thet the jnr thus generated might preupi- 
tateiuptorenmnei^iboniigpBrtBof^iSponuDderBmilBilyhi^strBaBH Itappena, 
tlwmfue,tobahi^ydeHmblatoplottfaagndationiofmtBniityibi theregumnfhoted, 
not to diboover the tnee of the mam fodt, wfawh ■ trail known, but to see if nueh gn^ 
tionn indieate anxiliaiy faidti m neighbonng tarntory whieh did not appear as lupturea 
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■t the muface In allemptuig Una tadc, onLain aonditiona whuh militate againeb tihe 
acouiacy of the laralta mid othoiB wfawh ofioel Uiur inteipratation should be stated 
In the fu&t plnee, the aonJe apani wfaieh the giadation of mtensily is wHiiiwtaiil , that 
Lnuwn as tbs Roau-Fonl sesle, is mora or bos mbitmiy At Iho outmt of the mquiiy, 
the CommiSbion raviacd and aim|dififd this soslo somewhat, with the object of miit pLing 
It foi genaal use, and its piesent form, as amended by the Oommimmi, is as follows 

I Pwmpfibfa, only by delieata uiatmmaata 

II Vtitf af^, dmoksnotioedbylew umonsatiast 

III uodL, of whioh dniatum uia diraction were notad by a number of peisona 

IV UadmiU aikoel, reported by panona in motion, shahing of movablo objeota, 

ondking of mlira 

V Aiiart aka^ fenenlly fdt, funitiire ahaken. Bone eloeka stopt, aome aleapeiB 
awakened 

VI Aaaara akodL, leiiaial awnhemiig of rioapon, stopping of tdooka, aome window 
ijaaa brelian 

Vn I'tMem akad, ovartonnng of loaaa objaeta, falling of plasler, atiiking of idiareh 
holla, nme ehimneya fall 

VIII VWll of ehimnaya, oiaelia in the vralli of buildinga 

IX Faitial or total doitniation of wima buildings 

X Great diauteiB, overtiming of reeln, hreareamBurfaenof eutlh, mounlamdidca 
It IS apparent that the bobIc Icava loom foi wide vanalioii in tlio poinoiinl equation. 

Diltmenl lopoiUiii intcipiet the name csponeiieca and the baino phenomena diSdonlJy 
It was alM found that in Uie pan|dioiy of Uie rqipon affoetod, whuo the oartli wavos wn e 
of ibw panod, pendent objecla and hquHla wore mao aniaitivo mdieaiua of emth movn- 
mont Uhiui diied poioeptim by indreiduala, alUio the latter is planed flnt lu the aoalc 
Piof Q D LoudoibBok, who iqiortod upon the intonaity of the ahoak in tlio legion 
east of ihe Biena Nov^, malm the Cidlowuig patinont eoininont upon this pomt 

In the towns along the oaat base of the Buna Novnda and within 25 or 80 nulea of iho 
base, the diock wasoistinoUy Iidt, movablo objaela wore aron to uwing and heaid to bump a 
rattle, and a voiy small numboi of panona srera awabonod I'bithin ooat Uio moat notaklo 
feature of the icpoih la that wbriovor the olEacta of tlie oaiiliquaho wmo mado evidontb the 
phyucal incm, auch aa the swinnng of aiiaponilod objeolji, oto , wore doseiibod nlmoat to the 
m diioot phyauiloginii olieala Thia la apmraniJy at vananeo with tho pnnuple 
upon which the Bosai^oiol aralo la fouiiilod, as tho lint thno gradw of intonaiW are bared 
on faebng, tho viaiblo distuibenra of objoeta not bmnnuig till giado IV » raeeliaa Feihana 
the mret impoitant pliymoal avn laporlod la tho diiituTbanoo of aniooth water arnfanoa In 
five instanoos, at thioa dilToiont loanlitioa| diteh londeni or iirwatore noliood an antation of 
quiet water auilaeaa, awl that water lighUy aplaahod ngmnat tho auka, re if fiom low wavoa. 




withont snnA it impnut tham aa poouhv, and tho maUor was reported when tlunr went to 
breakfaat Iwo aiiggeation of one that aoinothing poouliar hod happmod, luid oi onothor 
that it sraa an aaiuiquat^ was oaoh m ita plnoo tlw umtoinont of amlios of wit at tho ew- 
nenre of the raporlei News of tho Galifomia oarthquoke moehod Ihere plaore aevoial 
Bonn attarwmda and the tune wan then found to agree as doaoly as dotonninable sntli tho 
phenomena of the monung InoaehoftlieaBBB,nowBvor, it waarepwlod that no shook 
was fdt It la auggaated that with modoiatofy long smvaa auoh saifama might prove very 
lenaitiva mdieotois of wtanoitiM down to the hmaat degree on the aealo 

The movament of lujuida in veoBelB, ponds, lahcB, or atreams, IB not indudod m the Male, 
altho numeious lepmta srera made it aueh movomeni and aatfanatn aa to the intensity 
of the ahoek sreio baaod thonion Tho stoppage of cdoeka appean to be a voy unaartam 
enli non of inti.n*itv Inth8 0lli,7lh,8ih,aiidBUidogroqB^tbBaaab,sriieiWdaioagB 
hi buildings b irlicd upon for aoaatnnate ^tha totea^, tiro hnpnrtaiit CaetoM tend to 
Fitiate tha oonduaionB mriwad at as to the ocanpanttvo faitenaily There an (1) the 
g^nat vanabdity of the dianetir of the atruaturoa and (8) the ebanotar of Urn gnraiid 
upon which they an budt Tho scale sma probably dengoadoiviially for ispona whan 
buck and mBBomy Btracturaa pravad, m Qalifiniia woodan Btraatana an by Iv 
■ 
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the meet oommon ^Hie lallai, bv leoson of then gieater elastiulv, aie wually much 
bLttei Bdoplod to withstand the moeLiug moxement ol an puthquaLe shock Ilian aie 
faiiok and maaoiiiy walla The intinaitv. aa inteiied horn a lepon ot uoutlen biiikhiiga, 
would, Uieiefoie, in gcneiol appeal to be ksa tlion that toi a legion of buck a inasoniy 
abuetuiea E\cn among the lattn, and among the buck ihimnt^b of wooden hoiwcb, 
wliicli wae M) giinciall 3 ' lucd aa iiulicatoia ot intensiLv, Iheie la gieat \oiiation in slioiiglh 
duo to the vaiution chiefly in the ehaiaetai of the nuntai ua^ m then constiuclion 

Along inei bottoma a^ on valley iiooib, paitiuuLuly whae thu giouiid walei la 
abuniUiit, btiuetuioa wae much nune auBcapubla to damage tlian siinilai aliuctuica 
founded on the firai locka ol the valley alopea This appoiently higjh intensity of llie 
ahuck in tlie vall^ lamia waa m pait ilue to an actual dumping ot the giouiul, which 
wiaoked the buddinga lodcpendcntls' ot any elaatie vihiatioii oommunicatod to thorn 
tiom the giouiul 

ftooUy, m giadc X of the aeale, fimuicb in the giound uo tolmn oa a aitciion of the 
liigheM g^e of intenaity, when in icnhty uieh flbnuieb have undei diftnont conditioiib 
\ay diftaent voluea horn this point of \iew The fivuiee nhich extcnil ilonn into Iho 
eoath'a ciuat, and aic due to ita actual luptme on a fault-iflanc, aie of oouisc bigiuhcaiil 
ot the higliest degiee of dotuibaiuM. uauaHy eacpaieneed in caithquakiw, but ttiosu uarka 
and fiaaiuea whi^ ocoui in ^allev bottoma, due to tho dumping ot aott matciud towoid 
tlie oticom tiondi, oi thoae macin whieh oie aaaouated nith lamldiJca. ni thoso cases 
Wlicib the landslide woa imminent and waa mnd)' pieeipitaterl 1^ the eoi th jai, aio aupa- 
fieiol iihenomena lUid do not nceewnily induiate oo high a ile^ee ot intoiibily Ob that 
moikod X on the aeola It thcietme hecomeb neceesaiy to diauiminato aueh flsbmoa, 
and thia waa not always done in the lepoita Nnt in to the Canmobion 

Theae vaiioua impeifeetiom m tha aoolc uaed fm gioding the intonhitiea would of eouisc 
be miniuuaod if tho cntiie Add wae e&amined and icpm^ upon by one obbCiva The 
paaonal equatiun would m that caae, fa ptaetmal puipobeb, be oon&tant But when 
the obbmvatioDB wae nuulc ota ao vaat a field by a gieat numba of peiboiia, ao divaoely 
qualified foi the woik, the oiaa aie neceaaaiily numeroua 

Added to this me the laige gaps in the leoada, due to the Kant population in Iho nioio 
inountamoua puta of the iQgion oiteeted In these thml} populated tiacta, thac ii nut 
only on obeence ol iiidisuluol obeavationa at the tune of tho earthquako, but alw a lack 
of BtiuotmoB which would leveal to Bubaoquent eanmination the eftects of tho 

It will thus be appaient that any eftoit to map the diatiibution of tho inlcnsitv of Iho 
eoithquake oon oi^ yield lough appiuiimatioDB to the aetual faota Yet aueh appiovi- 
niBliona have then value, and the G^miaaion hae not been diacouieged by tho impafce- 
lioDb of the method fiom applying it to the full extent pamuaiblB undw tho euoum- 
Btoncee Hie lObulta oie given giephically on the mgp whioh accompanica 

thisiqwit fMapNo 23) 

In rompiling this map, it haa been tound beat to [dot the mtanaitieb upon the bana 
of B hta^ Intel pi elation of the Roen-Fud Kale, aa reguda damage to atiuetuicb It 
lesultb bom this that in the iivm bottom the cui\ea lepicbont Mniiw of equal dnb active 
etteete, but not neceeauily iodm ot equal intenaity, intapntad m temib of nooelaatum 
ot the vihiBtoiy nunement of the euth In thm tnete we an eonfiontod with tha 
quobtion as to whotha the locally high deatiuctive efleetb wrne wholly due to the diar- 
oetar of the giound, oa in poit they oatauily arme, a whether then may not be 
m part to lo^ auxiliaiy taults m tha eaith^ orust whidi did not appeal oa luptuies at 
the Buifaoe Thib question will leoave speeiol oonsidaation m the aequel, when tho 
faota have been nune fully nt forth 

It la now piopobcd to dmibe eoiiiaiwliat m detad the etteete of the earthquake which 
serve aa the bam of the noaeiBmal map, hmtnnwig at the north and gwmg ■nntimpiy 
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aODTHXBV OBIOOV 

Tlic mmt nmUicilv poinl on Ihp «MKt la whu^ vc liave a ipcnil of tho oniUiquake 
shock having heon fell on tho morning of Apiil 18 was al CSoquillUj Oicgon Ubiq Mi 
E U Iniaen iqNntB ihat Judge Hulockoi wns awakmiod b} Uic oliock al nlmut 6 o'clock 
Ml Wilwn and his irifo wme awnkeiuNl lUid iioliccd tlu: cad ot an olccliic lamp bumging 
cost and wnsl The legulafan m Mi Wilson's jonchy btmo, tacing oast, vlopl OlHaa 
wne awakened Hi Lusen also icpoibi thal tho alioek vaa fell al Banduii, and that 
at KoiIj> aomo elaim to have fell it 

Al WiUiama aomo alcepaa wmo awakciiod At Glendolo Ihc shook was felt by 
about 10 pa eeiil of Um people Rcpalo have boon iceusod lioni Nchalom, Tellor 
inook, Nowpoit, Salem, Gaadiiim, Diain, and Eugene lo the eltocl that Iho shock was 
nol tclt Al Pat Oilad a di^l tienun was ft It 
Inlaiul fiom Ihe coast the following obamvalion oao lepoilod b) Mi U A Woiing 
At Giiinl's Fan tho bhock was <li^Uy toll Al Malfmd a low pcoijlc fdt il, and ono 
woman was awakened a sli^l swinging ol tho pally open doa Al Ashland the 
shock was li^itly felt and Iho sullui spiingb naul 3 ' douldnl llieii How fu 24. boms, and 
tlusn slowly lotinned to nainal oondilion A few poopk. in Elonialh Falls chum to have 
felt tho vibialum, but no docks in a jewcli) stme wcio atopt In Tnngoll's Vall^ lew, 
if any, felt the shock, but wain in an oasl-iiest tiough was noticed niosiug slowlv liom 
end lo end Fiom two dillcicnt souiecs il was iiiimtod that al Monill Uic diock was 
ilialmcUy fdl, and two olil building|i in llus plaeo mo had lo have hcon duduui ilowti 
Il was lopoil^ Uial llio shock was fdl in Diow's Vallqy, 1ml tlu: pcoido al die stage sta- 
tion tliao dd not fed il lun know of any aie m Uui saUcy who ild. Al Lakm'icw a 
aocondapoddum dodc faang aoiith m a jewcloi's slmo slopl Tho elook was ahoiil 
half lun dosm, it bang nem dir middle of die work Tlir jowdci aays it had nova slept 
bofmo One otha elMk, a apiing one, was icpmUsl lo have aloiil in llm town, ami Iwo 
01 dnee poopla elametl to have lelL die vilnalion Mi Wanng could nol, liowovm, find 
any of Uum peeplo Al Paidey no diock was iiullenl on Apiil 18, Iml mi lliinadny, 
Apid 19, about 1" HtP* a u , a lieiiuii was felt, sboiig eiioujf^i to gcneinlly awaken peqile, 
oiut doling llio next liour ami a half diicc inmn diocln weio fell OuimdaaUc oscile- 
ment was caused, aomo iNsi|ile fpiiig oul-ol-<lwns ami mie mdin delicato woman bang 
nude hick But no ikiubl the fuc I dial nesw of tlie Ban Fianoiaco di-nalor renched Ime 
late dio pcvious altciiiani gieatl}' inaonnal dio luilieo poul to these vilnaluma Mi 
Wanng ooukl 1cm n of no c locks being sUqit, du> mily nuiln ul evuleiia* Iicing dio shaking 
of a lamp fiom the edge ol mi uiislemly centes lalde ]iiu[uii y fmltsl lo dial miy es ulenee 
of a abo^ liavuig been fell at Bly, Bonmica, Bummer Toiko P 0 , oi Bilvm lodm 
Ml Wming elouB lua iqiml widi die Idl^ing goncfui slalonieiil 

Jidgum bom all 1 could loain, I Ihiok ovu moot of south ronlial Oiagon Uio vibiahon 
was baldly perceptible lo peoplo owako At Pmsloy and at klen ill atnuigu dioeks woio loll 
The shock at Poialey wnajpoodim m being oar^ Thuiodoy mmning, Apiil 10, a out of "aym- 

G thotio" shock No mtamation conoeining tho Unio a tho shock al UaniU was obtmned, 
1 1 (bulk it waa on Wednesday moinuig al tho lima of the great quake The mealer 
intenuly ot shock at these two places is pmiiaps duo lo the ludmlvmg lormotion Paisley 
ubuillonmer gioundal theed^ot thouhewsaconMonh Momll Iiasinorneu I^ngoll'S 
Volley, by Lobt Riva, which hoio suks end Aowo then swampy land in aovmd plaosa 

HAIIATH MOUITAIIIB AND lO M T m WBag CAIHOKIIA 
Crasemt City, JM Norl§ County (Qooigs BmlweU) — Hie eorihquiko sna felt aa a 
northerly and aoutberiy temhlnr lading about 6 aoeonds, with a abort intennisaioin. 
Sevad pendulum regulataa stopt In the easlaly pmtum of the town the water In 
a mdkpond waa notiecd to euige back and forth, diBturbing the logs The ground m the 
vwuuty IB of a qnmgy natuie On the moimng of Apiil 88 enother dioek was fdt| and 
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iqKiited by Mime to be nune seven than that of April 16 But Mi Saituoll, liaMng 
e\pciieiieeJ both diooln, le of the opmion thet thr ehocL of Apiil 18 was iJio hraAici 
The ehock of Apiil 23 wee veetin^ oad oaateily, aod a irgulilm clock in the aliop of 
D S Saitwell, watchmaker, that ahgit on Ainil 18, aaa not etopl on Ai>iil 23 The 
Munc action took place m the mill-pond ee on the 18th Manj people felt neitlici shock 
Each time time wee a ceBaatum foi a few luomcntB of the suil beating on the June 
Ktamath, HvmhMt Corniln (C H Johnaon) — Them wne two shocks, the fiU being 
the tiMHiwt , and the dneotion of movement horn eobt to wnt The hibt nioitiinent 
aecmed to litt up, the eecaod to settle hock and ahahe No objects nno tlnown down 
Plot A 8 repoiti tiiat at Tiiniilad a aoveie shaking up was expciicneed, 

but tho ahoek, aooordmg to the rcbidcntB of the place, did no ilamaga 
Ml P L Young, ME, who was in Eumks on the morning of Apt il 18, ahoiUyaftoi- 
waid tiavded thiu a pntuia of the Klamath Mountains lie lopoita lliat the bhook 
eaa felt at Aicala, Blue Inho, ami up Redwood Gkeok to Bbwm'a On the Bald Ililh, 
at an altitude of 3,300 feet, tho shock ma lieavy At Maitin'a Pciiy, on the Klamath 
Rivoi, two tices weie slhokm down It was fdt at Wcilehpoe, at tho junction of the 
Tiimty and ifiMnsih Bivoib, at Oilraiib, Bomea Bar at tho junction ol the Balnion and 
the TTliinibiih Rivei^ at Bennett^ at the fmks of the Salmon Ri\ei, and at Gilln, a min- 
ing camp m aouthwobteni Siakiyou Ocunty, about 3,300 feet oboic icorloxel 8c\rn 
milaa ftom the latta idaee, at Biooka, in the eafaemo imthwcst eoinei of Ti iiiilj County, 
at an altitude of 4^00 feet, the shook is doenbod as heavy At Qowci’b, on tlic night 
of Apiil 22, Mi Young oaepnieneed anothar very poieqitible shock 
^nid, Tttnily Clmoily (I&b Ellen DiUer) — Mia DiUsr was in bod on the inoining 
of Apiil 18, paiLially awako^ when aha was arooBad by hoanng a heavy tablo diaggixl 
aeioaa the floor, altho die ■ qpiito hard of haanng Atlaehed to the ceiling of the room 
woa a piece of wne about 3 foot knft to whiA a beakel Gar flowefs la aometiinn attaoliod 
She noticed this wire Bwm0iignaithweBt*4outheBat thru a apace ot 7 inehn, and thought 
the wind wna blowing Tho hoiu riiook aa if a heavy pubon wine walking m Uui eiiliy 
Tlie dock was atgpt, the dock faemg the east and the pendulum length being 6 6 melKM 
Mi John W Oillv at tho tune of tho dmok waa awako m bod in a mining camp bunk, 
in a booid diaok about 8 miles eBstriiarthaaat of Phanut It Beamed to him as il aoiiio 
one wme pushing or pulling the aulo aS tho diaek off The man m the bunk bdow him 
was awakened but othm deepen in the diaek wme not 
Montagm, Aatiyou Ctnmlg (G H ChonifaBn) — Them waa one dioek, the mlimatccl 
dmabon of which woa 80 oeemula Tha ^ipeient dirootion of moi’cment waa robt and 
west The diock waa atrong enou^ to za^ windowB) to cauu beds to move, and siifr- 
pended objeeta to owing One do^ wu atopt 
Otarih, SiakigfBu Coudif tO P Byoi) — Many penona in bed telt a light aonsatum 
One clock m a buck atom waa atopt Tho vifamtion waa aoutheast and lunlhweat 
Niosoh, 8uiLsj/oii CemiQf — Pies zqiortB state that same wmdowa weio tubken and 
that wa(« m tto Bouthoin Pamfie Badway tank spilt out 
DHMmmr, Stsbyeii Cmmty (A J Piekdioin) — Boon and wmdowa lattiod 
Sine Mtih, Suiii/iini Cwnly (May lonon} — Bevenl docks atopt and some plaateiing 
was eiochod 

Slight dineka are also icpmtad from tho Bloek Bern, Gontaia, and Himnliiook, Siskiyou 
Ooun^' At Bawyei'a Bor a few clooha worn atopt At Upton a watei tank 40 feet high 
turned to the west, tipping oome water out, and then went hnV to tho uplift position, 
oeomding to a icp^ O B Divon Be wu awakened by hn budding swaying noith 
andboutii A ro^ngehair swayed m the same dirBetioa,aa dal hangmgiB on nmth and 
south walls This was followed by mom eompkne movemanta, giving iiae to nausea 
Binny, TmOy Cemlg (E E ledd) —The foot of the bed wu rniaad, and then the 
head, indicating that ^ ahoek came bom aouth to north This wu followed by a 
tiemUe whudi eauaed a roohmg motion 
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J3i9 Au, Tiiiuty CouHty (W A PultMii) — Mt Fatlibon na'^ in bud in a voiy aliaDg 
blook-hou'Mi, wliuili diouk aiul innilc a cinLklmg noisp Hb pradiiluni tluok blopL 
NoUiing WEb ovcitlnuwn Tbina was a ticinoi, then a alioiign dmck The inumiiont 
booQiad h) lip fiom luiitlincbt to Hiulluia*<l 

Papoose, Tiimly CohuIi/ (C lUaLkiiiou*) — An dreliic liglil bulb hanging 1^' a eoid 
about 1 Ln t long wns swung in an nie ol ^luul 32 iiulu."! 

AUaias, iladw, CouHla Pupululiun 6UU tU B Tuwlr ) — Tlu> hanging Lunps in n 
aaloon wnc loiinil at 5^ 30" v u to lie swinging t>Ast aivl wnt A tub liuniiig agniiihl 
tho house on Uio iioich wai tliiuwn down Homo men camped lumi llio town loll n liein- 
blo of Uip pailli Ollieih in Ciinip sa\Pial iiiilus liom llic town wuro up anil huoiil tho low 
bound ol (lie coiUiquaku, but dul nut fuel Um sliutk 

Sumnnlle, JjtsscH Coualy (Joiiirs Ihitiiluuii) — Ui Binnhiun was in liorl nitli hn 
lioad to tho luntli and Ivit hiin<Kll lull luck oiul toiLli in the boil, lioiii whu.h lu oonr 
cluilih that tho iiuilian ivm cobt oiul wpsl Tlui sluek wna, howovn, not so\oio enough 
to bo gpiiorallr lult by puoplo adcop 

McAilhw, Hhfihla Cumdy — Two slucks woio folt, llie Risl tlio atioiigci, tlio motum 
being pasl niul west Nolhing was orcillnown, lumnihng to a irpoi t by John Uio..Vi Ihui 

aislla, RkaMn County CJ V Uehilhiig) — A iwmluliiiii cliwk in tlio Woodwind Uotel 
stupl 

Redimy, ShmJa County CL V BiuhPtt) — Mi Bausplt was nuhiins, M|uattoil on his 
Inca in hunt uf a htuve lighting tiu* flio wlun llip Hlioek cune Ho full no laomidous 
iiuilion and only one piinuiwl ilisLiiiliaiiop, wliiih huilPil >p>pial wooiuls Tliciu was a 
alight bwnj mg motum of tlm luniso fm imbaps U) spcoiuIh, ami this was slioiigii'Bl ol tlm 
b(‘ginnmg inio motum toiuksl to tliiow ono lownid tlio iioilh No objootb wcio ovei- 
luinod, but tlm wiiukiwH latlksl a little A iiinililiiig luilsp ineceilpd and fdUowvd tho 
simok, wluoli ho nsaibeil at llio tiiim tii n |«ssiiig lioui, but Uioio aas no taoin duo at 
that time 

(1) Mnnimlus ) — Tlie hluirk was luil iiileiM* piunigli nt nishhiig to move liiose obiet Is 
In a low cases okwks wise sliipt Ilie sluirk was lelt viidoiilly aiul iiiaiiy people weto 
awaknuod by it lb was pioteiksl at a vmy idiglil inlervid liy a imu Up Ui tlm iiumieiiL 
tliat tiui most viiiluiil |mi I of the aluirk hli lu k Uu> liinisp, I ivas unilei the ini|nisiium tliat 
tlm Bounil and tlie vihiaUnn wise luilli raiml liy n (iimi iNUfttiig Tho dinvUnii Hronicd 
to bo fiom aliglilly west of luirtli to hlqdilly tusi of sniilh 

CidUmvMod, Mniita County 11 Ileukuiek), — A eluek Htopl. 

HUKBOUIT OODBTY 

Aieoln, nvmbMl County 1*U|iiilatinn OSO — A R I'lukle ie|Mnls that a few rhim- 
noya weie damageil Mrs William Nixon iiTuirls dial n liwniie niwiinl iii nim ol the 
stieeta of Aieata, into wliieh lus iiifoiiiinnt, a leludile iiinn, haul Im eoiilil iineil lilh 
hanil, but hyni^it it liail closed aipuii Hite was also nilfniiiisl that a Iniok hoiii a 
ohiimiqy was tliinwn 40 foot towanl the hoiith llio nmbi nluick apiiemed to Ins lo bo 
cast and west, two locking rliaus in cblfensiliocniis, bolli faring east, woie oImsvciI by 
the sopaiote oecuiwnts to nek vralently A clnrk on a iioiUi wall rlul not stop, while 
many on esat or wosl walla did Of two elooks on llm south walls of tlm aame luiusa, 
ono Btopt wliile the otliei did not Mis Nison places tho inloiisity in Aicata at VIH on 
tho RoAt-FmoI acale Hho loiunta hiiUior that lUuo Tuko foil tho shook to the aaino 
dogma an Aicata, with falling dhimnoyB, etc , and that idiookb worn fdlt up Mad Bivor at 
Angel’a Kanch and on neda^ (hade at dm Deny Rniirh A latei dmek waa fdt at 
ih UP 4 . 11 , vtucih Btopt a clock on a noith wall 

Nurafai, HumboUt County FOpulatum 7,360 (A R Eakle } — Emeka waa damagpd 
to the evtant of about 66,000, aceoiduig to lepoit Mbat of tlie ngus of dmbuetmn had 
been lepaned, but a walk thru die town oom'lneal me tlmt tho uileusl^ of tho dioek 
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ikoa not g^aat Thao ue nuimuouB biiLk bui]dinp,hut do aackB vne eatiflod in any of 
them The gieala nunibn of the chimneyfa waa iinaftected In the Publio Libiarr 
no books a'eie thiown fiom the elielvn Hie Uige etatua of Bliiiriva on the dome of 
the Oouit-houae \ilnated beck and loith anil haalQy leated at an angle of about 45" 

Ml A H Bell, of the Weather Buieau, nude a note of the dneelion ol tho moi’emenl, 
a'hich was eouthvest to nathaast, and thn tliicction vaa eonfiimed by otha obwvaa 

(A H Ben, Ohwiea U B Weatha Buieau i — It ms the ino4 aeieio onilhquaLe of 
whioh thae n any lacad al Euieka It lasted 47 aeconda and the \ ibtaliona weie fiom 
Bouthmat to noithaast l^e awe no puliminaiy tieinois, the shock being sudden 
and the vilnntions eonlinuou, aith maMmuin intemutv towaid the cml Buildings 
shooktoanalaiiniiigdcgiecamlsncialwacsl^th tmaled Onfitiamebuikluigmov^ 
about 12 inches to the amt Many ehunneve topplud ova and aeiaal bundled pann of 
glass srme bioken Thae ass no lo^ of lile and loss to piopaty dul not exeeril 18,000 
Chimniiy s tell in all diicction^ hut mnst of them tomidlteauit The statue ot Mineivn 
on the dome of the Couit-houhe UiiL toaaid the south untd it leaned at an angle ot 

A sooemd flhock oeouiied on Apiil 18 at 22* s. u , and anothn aos fdt at 12^ 25* 

V u Thoso shocks wcio slight sod of duat duialion Slight shocks of eaithquako also 
occuiied in oaih moiniiig ot Apiil 10, at 3^ a u on Lhi 20th, 0^ 07* a u on the 23d, 
10^ XT A u on tlie 27th, and at 11^ Ul” p u outhoSOth Thoie iras quite a sevae 
diock on Apid 23, at 1^ 10* a u , lasting about 14 seooDda The sibations sraa fiom 
^aouthaly to noilhali', being ot sufficient violenre to shake buildings and stop dooln in 
different puts of the city 

(H H Buhno ) — Booiils arho ireie not hightmod and arho sveie lookiog out of Ihni 
snndom desonbod Uia scene ns lookmg as if ^ the houan weie on the ocean Only ono , 
olotk atopt in my house and that was ths latgc legulata in the hall, facing southwcbt , 
Hie oijipi dlooks luid then pendutams swung ymthwebt, so did not slop 

Hie shock lasted 47 aece^ It atsited fiom s sou^wobt dneotum The laason 1 
am so suic of il is that I asa possiDg bj my mantd, and ono of the statues hit 
me m the book when the quake atsited, snd it could nol have come fiom any other diioo- 
tion to hare dono this It kept swaying tlu. house book and foith fm a wIiils, and then 
wound up with a twistu My cbimnciyB stood it until the twistei camo, and Uuil niado 
them On examination I found them tinncil fiom 0 .5 to 8 5 inches Thqy avio 

oil tansted fiom aoulhwesl to nm th At ms hunting home the shock thiew a ^au ^bo 
and chimney fiom a laige Boeheata stand lamp into one of the beds, in a diicotion ^ut 
4 feet fiom southwest If it had coma tuna any oLhei diieotion it would have smeehod 
the (^SB to pieoas 

The dsmsgs m Euieka, outeide of the Watm Woiks, will not go ova SlOjOOO Flate- 
^osB windoan wae smoihod in evav plaoe eccopt the Buhne biiok block All the plate 
^oas m this buihliog issts on horn 0 325 inch to 0 5 inch lubbn The shock picked up 
one building that st^ on made giound and lifted it bodily 12 inches on to the novt lot 
Hus building was thiown towoid the southwest Hie statue of Minava, 13 foot high 
ond 187 ieet fiom the giound, on tho dome of the eouit-house, nos thiown foiword to 
an BDglo of 45* Bho was bnwmg diiee^y south diimnejs went down esraywhae, 
some thiu tho loof, othmi* was tantsd holtwsy lound No lives was lest s^ rnily 
one pnson wais huit a ohimiuy aadimg thre the loof 

South of Airela (H H Buhne) — A few days attar the quakn essiything lookt sU 
right along the losd, eseapting chimiiQS, uiUal I nschad Fnld's Tjuirimg , at South Boy 
Hue the diock opcneil a fissiue over 100 Icet long m the nuddle of the load, whibh 0 
teama epent one day in Oiling Pelican Idand, os it ■ commoidy eaUed, oppeeite Field's 
Landmg, diopt 8 leet at the pouit wheie the United States pile beacon st^s It left 
(he beam landing at on an^ of 45* horn the southwest 
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At Duiigui'^ Fell} , on the noith hank of ttic Eel Rivci, llio gionnd wu lull of 6fHui&« 
Evciy bni on the inTi lind boon qjoiiod b}' fc^suiis, nnd Iho ginvi'I tfijiplLiI ovei longing 
big ditchc*!, wmo 0 foot ticep and ovii SOU fiiet long Ooiiimg up on llio mninlnnd Uii> 
lOBil had diopl alioul 2 fn I in uno plnco nnd Wiia full ot biiiolL fi>*uies A 40-oao fiobl 
was cnliicly luincd It mu hoaid> fiv>uiiHl, liaving diq[)l down in sLripi hom 3 lo 0 
root wulo, fiom 1 lo 0 loot deep, ind Tiom 5 to SUO tccl long, llio fi>Aiii(» pointing botwran 
Boutli and southncil .VU Ihi. fields neic full of quiokunil \okanoch, soino 1 lo 3 cubu 
yaids in raie Tlie> weio pufeot miiiinluio vnlcanoiH, pvciy one Imving a oialci IL is 
said Ihqy oxlendod 30 mill's up tho inui 

In Fnndalc not a rliimnry mi« siaiuliiig anil ovoiy biiok buililing vms loin to picccfi 
Tlio ^huck tlncw two womlcii liousoe riukiwiivs All Uio plnleidnsn wiialows wcio autaulicil 

Noai the Fulso Cniie it Unen tlie olil lull, on irhieh llio Oil Cicek oonal loail lan, out 
into the oeoan foi 0 5 milo It u estiiiuted lhal 200 ucrcb weio thrown into tho oooan 
Quito a numbei ot oaltlc went with the lull Tlic •dido n wd lo have ofabcmod tho view 
of CaiM Hdndoeiuo light liom Timidail licods 

In FoUplia die hhock lliicw mci} liou« off its founilalion, in tlie mnimhum it o[ienod 
gioal fi^iiiies, luiiiiiig many omn of goal giuing laml It n aoul Llial llio UeKoo lanoh, 
noar Shidter Unvo, is enliiely luinod liy hsaines About 0 iiiilrs bolnw llio moulh of tho 
MnlUdo Bivoi, at wluiL m oalled Hca Lion Giilolii Uio niuiiiilninh piltheil tiigelhei, onlncly 
oMiUnaling lliis daiigoious pkue 

Tho omouiil of ilnraagD tliiu llie county will iinl excenl glOO/XX) In Iho foirsbi 
lliouannda ot conk of inlwnal liiiilri aie sliewn ovn tlie giouiul anil iiiiuiy of tlw lacm 
woro IwiHlod ofl niul hiirliHl In tlie eniUi A fiieiul of niiiio living williin 200 yoiihi of a 
laigo baly of icdwcml at PPiipeiwoal, luiai Ed llivci, wni in the flolil whon the diock 
came II lookl to liiiii aa if llui lops of Iho liom woro nlmool tnuelung tho giounil whon 
Uu*y weio awavnig hni k and foi di II nuule hiin quilo diiMy to wnleh Iho lion lamlis 
oaino cinsliing down evil} whine, inloiiiiitiglod with an iweaiMnid leiiiblo unah lolhiig of 
Iho foil of Olio of lira ginnh of die womis 

FivAmha, numbiihll CoMhi To tlw easl of Kiiieka Jkipulaliim ISO — Tlie Hhock 
n desmibed I7 Hi H E tdiiiuinsluvsiei Uiait the one he inciNnunreiliiiHan I'^aneiseo 
in UOR Nol a (hiiniiev ivas lell wluile in tlie town in snller, luiil |dn*^wnie in luiuim 
WM geneially Imiloii Ilie Aisl ]ini I of tlie quake wns from coal m a litUo hoiiUi of east 
lo a hide lunlli of msl , llu>n cniiie Uu* lug wave, like wnvi*i of llio neenn Tlu> oiduiid 
wan bfleil lielweeii 2 iumI 3 leel as it by a lug Inenkei eiiining in, Al thn Hniiie lime Ira 
thoui^il die luiiise wnuld nmie down, tiuii it wmisl In give 11 liireli ami lliniw llu> ehiin- 
iray iliaiglit noilh, wmie of the Inieln going I.1 livl liom the ])nirli 11 b eoiilil nol keeji 
hn feot crvoepl I7 hanging on lira door knob, alter luing Ihinwii liaek and fmlh 

Alcranilei Cteiii alalp< Ihni imnl of the oliiuiiieyM in 1^i*iliWHLri wiic lliiuwn iioilheiHl 
About half of the rhiiimrys weie Ihiiiwn anil dm nsl wne all imiro 01 levi hluillereil 
Some wno Iwnlal fioui easl to wrsl ami one wan Imiinl hallway aiouml Init ilul nol 
fall Tho town k al the foot of a lull iieai a uiiall sheain, aiul u Iniill on giavel having 
a depth of about 0 fuel 

Ftrndnkf HumbMt Comly Fopulatiim R50 — Thn town, on the wulh aido of the 
Hood jdain of die Eel Rivei, apiieaiH to havo been lira iiraal wvnely ahaken plaeo In 
Humboldt Oounty It u tho Imgest town in die county aoulh of Euiekai) and u about 
2 6 miles from the Eel Rivui , as ii now Howa Ihiu lie flood-plam, 0 6 mdo from Salt Rivar, 
a tnbutaiy of the Eel, and 0 miln bom tho ocean whoro lira ^ Hivor emptraa therein 
The vallqy lo the noith of Eeindalo, and oxlonding oaat and weal hom it> u undeilam 
by alluvium of piobably convdcialilo doplh It u vny low nnd subjoel lo flooda almoat 
evny wmta South of dra town aio lalhor abiupt aiopen riaing lo tha aummit of tho 
ndga whwh ends m Capo Mbndooino Thaao alopos aae undcilau I7 aoft aandaloma of 
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Fliooene (Iferoed) age, dipping unifmmls norUieily toimd tbo vallqr of tlie Eel 
River' 

Hi A W Blaokbuzii, of Eerndalr, wilting Hay 2, 1906, oonbibutae the following 
atatement leguding the eileot of the diock in that town 

There la ganaml agieament heie that the piincipal direction of the earlhqiiuhe waves waa 
tkom southwest to northeast The main stiert ot the mtjr runa about southnest and the 
tiunoi swayed houses and business buildings from southwest to nulheoab, bieaking 
over twu-thiids of the plate glass windons hemg the street, while windows on the sides 
of the buildings did not ouBer nenily so muth Qaa 3-atoiv hame building was caused to 
lean at an aii|^ of at least 5" from the vertiesl Host of the ohimneys fell, not one m ten 
atimding, and those that did stand were lendeied inseouie for the mostpait Th^y geneially 
fell either toward the southwest or noitheost, wbeie the roofs alanted in those direahona 
Those who claim to have been outof-doma when the shock eome state that the eailh roee 
and fell m gieat waves him those of the sea 

The only two biiek buildingi in town, both of nhiidi were one store, with a gable in front 
raised above the flat roof, hu them square gables thrown toiwanf into the sUeel One 
sraa a new building nut Bniahed thu winter, and its walk weie oomidatoly ruined, being 
eradked and loeaened Seveial buildiim weie hfted from lhair foundah^, but forthe 
most port the frame buddings were simply swat ed out of plumb Aeeomponving the qudm 
waa a rumbling, loniing sound The Uomoi ass ahoit w jeiky at its point of mavunum 
intenmty 

Prof A 8 Eakle, who \ rated Humboldt Cbunly at a later date, oonoboratea the 
statements just quoteil He aaya 

At Fundsle the gieateat amount of desbuctum m the county took plaoe Aoeoiduig 
to Hr Joseph Bhaw and othen of the town, the shook oome fiom the aouAwest and the 
ganeral direcbon of the fall of ehimnqys beais out thu statement There ore 2 bnek stores 
in the place, both of which hod their uppei porhons thrown off Borne ehimnm wue 
thiown eastward a distance of IS feet Sevnal of the frame houses were Lnodkad out of 
plumb, but only one was moved entirdv off its loandobons, tho a alipping ot a few inchos 
was aommon The main street runs noitheaslraouthweel^im the stores on both sidM had 
their plate gloaa windows demoluhed (See plate 60i) There aere no oiacke nor suking 
of the land m the town and the damage was wholly due to the rocking of the honaea As 
meet of the stores had large glooe windows m front, the upper atones wero weaklv sup- 
ported from look of braomg, and thu waspnmuily the cause of thou bending out of plumb 
Very few frame raaidences were oenoualy damagod It was lepoited but a buck folhng 
from the ehunney of one house waa thrown into the bedroom m the asms house ihiu the 
upper half of one of the windowa under the eaves Thu ilhisbites tlw intensity of the rook- 
ing motion to which the stineturea wen subjeolod 

On the flood idoin of the Ed River to the ninth of Feindalo, Fiofessoi Eaklo repats 
that the ground was oraiAed foi a distance of 0 25 mile on the west honk of bio nvei 
The eiadn woe in dose vioinity to the inn, ami Beamed to be on the line of an old chan- 
nel A snies of paiallel cracks, aomo has mg a veitical diiplaeement of 2 feet, tho surface 
bemg uplifted a^ dapsat, followed the of the ii\a end wae evidently looid in 
the soft alluvium At the tune of the aaithquahe watm and aand spouted up in aoveiol 
places tluu openings whidi were in some eeBBs 4 mchee wido Mr Blaekbuin irpoitB 
that this sratm lemained on the euifoce of the fidde for some bme oftn the railhquake 
In this same eonnectum, Mr J A Bhaw leporta that "a fleld on a hig^ bai lUBi the 
Ed Rivei waa litenlly ehaken to pieoee, and water filled with quiekeand wae iqceted 
aaveral feet high Hie lenteiunftomnmtii and anubim a euf\a to esat Mid west Romn 
parts oie actually out into squares The junqp vorbeally wdl reach 2 6 feet There 
wen no audh large renta bnu the valley ganerdly, as the iqiper onl reata on a clay foun- 
dabon which seemed to stand it dl rq^t " 
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Rq^diog otha partB of the valley, Mi Blaekbuin lepoitB that all the other towns 
bordning on Eel Biver Valley nificied lew than Fenidale Loluta, on the noitheastem 
edgp of Ihe vaUey, putly up Table Bluff, did not autfoi eovenely Fmtuna, nartheaet* 
eoal of Fandalek wfieied leU than Femdalc, tho only 0 milea dietonl, otha towne up 
tlie Valley auftaed still Ima At Oiiuly, population 70, 6 miln east of Fandale, ehim- 
noya wae Ihiown to tho pound and oioekay in the houaee Bmaabod, oocoiding to Mi 
A C MaUieuin 

To the weat of Fumlole, on the ooebl about 0 6 milo eoiith of Oil (hook, a Imgo laniklide 
waa rauaad by the euthquakc and u dmaibod in the following noto by Piofonoi Ealclo 
“A vQotion of the eoaat lou^ily oettuiated ae ono-lhiid of a mile in length alipl on a 
76” plane into the oeran, faming a pant of land evlending 100 yaide m mac into tho 
faoa Tho dule dnlioyed a pabon of the ooeel loed which lan along the edge of the 
chlTs The coast clifls eonaibt of Merced sandstone, flipping 45” to tho lunth, and thmo 
IB evidence that landslules haso been quite ficquent hme in the poet " 

Capa Afendaiino LigAf Sitthm (R Joneen) — Tho bhork tiavoLcd hem aoulheasl to 
nmthwest ^ h^t-towa and luuso wao heavily ahnkon Tho biiuL foundations 
and wata euleins, as well ob the euneicto ni tlio ynid, wcie biokai 

PdTotia,HvihbMCemlfl Fopulabon 200 (A S IfiaUe) — FlnolioBllyovnyhaine 
was thiown oil ita founflalious A mndmalo slioek, howover, could do much ^mago 
to tho town, owuig to lie situation and tiie any Iho liousca wae aonalruoted The houaos 
010 budt on the a^ bottom land of tho llattolc River, aovaal of them wiUiin a few foot 
of tile nvor, and tiiar suppata bio amply blueks of wood, almie, a eonaolo lesting on 
tho ainfaeo of tho pound In tho sheko-up tho blocks iindn llio hnusoB wore unequally 
locked and mmo baame oveitmiiod, causing tho lionhOB to slip. The movomont won in 
gennal oast oiul west Ctaeking of tho huul oceuiied nkmg tho odgn of tlm iiva in doao 
pmxmiily to tlio liotel, srhicli was quite badly dainagnl Two liniwrs on a ta laco about 
20 feet high, on (he iig^it Ixuik of Uie iivor, wero not iiguiul ns iaiu.li as thoHe Ixdow 

A noto hom Mi Blarkliuiii legniilmg tiiM aaimi town says that tho only plaoo wliidli 
IS lopoiled to have huifeiisl lelabvely mmo ilian Femilnlo n llie littlo town of Pciiidia, 
on tho Matlulo Uivm , tlieio fianie liouaes weio niovrtl hoiii Uicu foumlatioiis and ovon 
loll ooniiloldly, tlio onitli uorked vny murli aiul nuule wnle InMiies, many slulee 
ooouiied and (lie shock was heavus Tlie pmeiol ilneelum iil llie shook was fiom tlio 
southsnat The valley along (lie Mallole Rivisr Is vay iiarmw oiul the mountains aio 
higha than nou Feindnle 

From Potielin to Rheltn CVive sro have llie fnlliiwing luite liy Ihnfiviin lOoklF as to 
the dcsbuetivo olloets of tlie eniUiqaaki' 

About 10 miloa up tho nvor at Upper Mnlbilo, tho laneh houm of Ki Bnseoo wae moved 
about 2 ineliv wahu^ and the chimney desliovnd At tin town of Hiiceland, on tin Boulh 
fork of the Matlolo Bivor, the chock woa aevao but considmably Ion intonae Ihu at Fetrolia 
The Btoro moved weatwm ono inoh and tho Bloidc was thiown fiom the Bholvna Damags 
to the town waa sh[^t, and at Giiborvillo, fnllni naat, it woa abll low Fiom Bneoland to 
BhaltorOovebyatagaraad thonarebutlwohouiaeandihasohBd thoir chimneya throsmoff, 
but nothing more aanoua No craoking of the land ocoaned eaept in the viouuto of tin 
Cove The baldingi at Notlqy'a, within 1 mdo of tin fanll on tin weat aide, aunaed no 
damaga Even a tmiarcotta dummy waa not ovorthiown, altiio it wm knocked awiy 
Some of tin fumlton wm dupleced anid Bonn of the good! in the Btoie were acatteied about 

On tin Btags loed betsraen Eureka and Bhorsrood, Frofesaor Eoldc leportB that tin 
riioek sraa miflSeiently Bovero to throw lomo dhunacya at tho vBi MUB voiy amall Bottiementa 
along tin road, and tint tin gonaol movoment ot tho vibetion in thu leetlon waa ra- 
poted to be easterly end werioriy. Ibe town of Fmtuna aaSnod moat 

Fflrhiiia,FiaiihoU(Coiin(p. Fb^lation 1,100 p. L Thonbony ) — ManywlDdowB 
m atorea were broken and the atoeln of xnadumdiae on the ehelveB were thrown down. 
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Druig itoraB niflbed mat in thh n^peet, nnd bottln Ml puncipilly from the wait eidr 
Over half the ehimnqre m iM town weie thiown down Bevernl boueoB moved liom 
1 to 8 iiMihwi off than foundetwiie The iivei wnta eweeheJ np on the honkb Emtunn 
IB pertly on the nver bottom and paiUy on the hill ilopn ahove^ the Eel Biver being to 
the weet of the town 

Ptpp$npoadf EwnhoU Comtu CT F Helins) — In the etoies and ealoone 10 pei cent 
of the prapeity waa dafaoyed Iv bieakaga, ^t on the fainn ot the neighboihood the 
damage wae moeily eonfinM to the throw oi dnmneya 
BncdaKd,HumUUlCatmtif PopulatwaifiO W Bowden) — Hie village mitered 
damegp to the extent of Sl|fl00 due to the IneakiDig of chimnegn^ water and gae pipoa, 
housdidld fuimture, eto The village la on dopiqg giound on the aedc bottom, the 
latter bemg m aolid aandetana and ahale, with tho b^oek neai the amfaoe geneially 
One itatoiy building 80x80 feet, etanding Mat and wnt on a eoneiete foundation, 
was moved north 8 mehea on the weat end ^ aouth 6 inchaa on tho eaat end 
On the eaat bank of lha mam Eel Rivw, to the eaat of Inytonville fA S Eaklo), tho 
ground waa eiaeked Cor a diatanoe of JOO yaxda. the tiend of the naek following tho 
oouma of the nver The oraek waa maiely loaal m the alluvial bank of the abeam, pei- 
hapa 100 yarda fiom the water AbaglnidgecTOBauigtheatieam at thb jdaea ahowoil 
no effheta of the diook and the few houme m Uie viemily weie not damaged in the bast 
nniher eaat, at Oovab, the ahodk waa not viobnt 
Than. — Diahaa wera ahaken fiom ahelvea in houeea. 

■OBXBisr mnoaao coDirr 

Bt B 8 Lauev 

In the tamtoiy bom Lajytanvilb to Ooveb, and noithariy to the boundary of Tiimty 
and llandooino Oountua, the riioak waa aufhaiently aovaio to awaken neail^ all doopcia, 
to throw milk bom paob, and to jar a few thmga bom ahelvaa, but not vovme enough to 
do any damage to buildmga No ehmraey waa iqiortad as damaged Mbatof theohim- 
neya are of rou^ atone, ^ a Cew an of biiek Some plate gfem wea broken in one of 
the atom at Ooveb, but tbe boilduig waa m oouree of epnabucUon and the windowa 
were temporaiily and maeeuiely put m|daoe A large piopoitmn of tho lesidcnle claim 
to have heard a roar juet praceding the eerthquake ahock, and aevatal iqxnt the vhoek 
BB begimung with a ^w east and weat motmi, and ending with quick jailn A 
mnn ndmg m the hdta at the bine did not notuw tho ihoek, but hn hmee etumUed 
repeated^ without apparent ennne 

There wera a gteat many eaith 01 Bclnfoimed in the Round Valfeyiegioa Bamowora 
axamuwd, but many had been ofaaomed by the wmtnr mina, whib othnm were not viailed 
on aeoount of the hmvy rain whioh ant m and madn it impombb to oroa the atienme or 
get about m tho hilta About 80 mden north of Ooveb, Jioat aeetum 2, townehip 21 N 
langiB 14 W , on the Hane Bendh, end about 700 feet ebove the north fork of the Eol 
BivBr.iBaemekeboutlOfeeteanMBiidflOOCeetbng At the eoutheeat end a ndge of 
meaeivB eendetone mehae that pait of the teiieoe aomewhat wider At eithei end ere 
emellgollieB Atthebeiik, totMnarUiaeet,aiBthei aleiqibll of vandatone nan abruptly 
bom tha temee Below, to the aouthweet, the tenaoe e^ lu a Bleep dope which diowe 
evidanee of repeated diding end hee eevo^ epnngs nem ita beae There eie no tram 
on thiB dope, but the hill beek of the temra ■ eovned with heee end there era wwim 
faeBBontheteince, raobtly on the hill wde of the enel^ altho eeveral o^ 8 m 
diameter an on the wde toward the n'ler Ibe mam ciaek la about 400 feet long It 
IB indiatinet and diaeonneoted at the northweet end, but gradu^ beeomea more 
praminent till It naehea a point juft beyoud the oenter when the nver, or aouthweet aide, 
IB Omebn higher than the hiUnle, and there IB an open gap of about 8 inehm Itthen 
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beginh to die mil and upon leaclung the bBodstoDO ndge tuim about the edge of the 
iidgp and oontmuoi about 100 feel mora m the ahapo of iiicgulai ciaoha along the ndge 

Tbo racks about this eiaek an pobaUy all FianeiBcaii The aandaiono extends for 
some diatanoo in all diioctioiiB and la usuaUv ahovn only by bagmenls Cherts, sei- 
pentuus, and aehista oenu a abort diatanee above and aecm to bo oloaely anooiatcd with 
the aandatonai The atiikeuema to bo noithwosl and the dip quite sleep to the noitb- 
cast No evulenoe of laulting waa found, but the few outmopa showed little atructun 
Tho hills fm a oonsulrrablo distanee on aU ndes of this aa^ aio coveiod with old alidis 
Caiofid examination and enquiiy levcalcd no extenaumof the eiaok in mthei dncotion 

Hio evtonaion aliouM pass fauly dkrio to tho road bom Oovdo, but none of the 
laiudieiB along tho load know of any maeka in the hills until Dobbins' place waa icudiod, 
10 miles aouthweat, on section 14, township 23 N , langp 18 W Hmo a oiaek 000 foot 
long, bending N IV , oeeuia on a bcnidi 160 foot wide, mado up of soft alliiviinn 
giavel, etc , teundod on the noilheoat fay a stoop hdl of aeipontine, on tlie aouthweat hy 
a bloop di^ to Ibo eiedk 200 feat below, and on the northwat and aoullioasl by faedioek 
lulgoh The eraiA oeouia noai tho outm edge of the bendh and tho eieok (jmuthwest) 
aulo IB a few inehea higher than tho hill aido It dooa not oonlinue mto tho haul looka 
at mthar end Between the aeok and tho bill tho ground is soft, miiy, and full of epunga, 
whilo at the edgp of the hill megular maeka aio Bometimea soon, showing that tho mudily 
flat had likewao acttlod lektave to the hill and indieatmg that the soft oentrnl aiea had 
settled idativo to the haid, dry alope toward the aedka^ the bodioek of the hill Tho 
maok luna undm the oabm wtoo then was tho greatnl movemont, but tho tho cabin 
la on four page, it sraa not diatuibed 

In the ahame of a map it may be stated that Una etaek Imoa up vory well with the 
onomenluinedabovoandihattiieupthiowf?} isontheBoutheaBtinbothoasoB Both 
an in soft matmial and both are paaaUdl to tho atieama ICoioovei, tho load and a mar 
jonty of tho lanoh liousoa are louj^lily in tins lino, and maeka olT this line woidd be moio 
hkely to CBoape datootion No etaolm wore found bolweonDobbinB and Oovolo Boveial 
cradkB were roported eroBBiqg tho road from Oovolo to laytonviDe ncai the top of the hiE 
to tho nmUi of Middle Eel Bivoi They ate said to oontimie at nrpgulai intcivala for 
a mile or moio to the north oi all^tly north of west They generally liond north to 
northwaat, but vary ooiwdoiably 

One mde farUiei weat towaid Uio Eol Biver, a oradk eraat the nfail towaid the north 
There la a atnp of soft aandstonos anil dialea thiu hmo naomhling that found at the 
Hone Randh ^ striking to tho nadiwcal In Ihia atiip numerous oiaoka wore found, 
often trending northweat but vaiying mmaidmably. Eom of those cncka wmo visible, 
W othon 00 ^ not be found aa ^ raina bad heaJod them It was said that tho down- 
hill or aouthweat aale waa aomeumea hi^icr than the narthoaet mde Only one of thoao 
ondka ooidd be aaoribed to a abdo. Tte other three mi^ vmy well have boon due to 
thedhoek Juat north of W Oelorth'shoiiBeiB a eradk 1^000 feet long, bending N. 66” E, 
and fdllowing nni^dy a low ndge running out from the mam hilla It euta almoet at 
tnaibinMwtiilkbiiriMlwnftnMtowbl whmh libb litUb blniib. It OOldd baldly 

be aa ordmaiy abda 

On ^ bqi of the xldga^ wfaera the soft afaeak eroMea the billa at an dlevatam of about 
1,000 feet above the nver, ■ a eraek about 60 fdet long juat below a low aandatone knob, 
trendmg norUiweBt partly aeroBB the draw at a oonmdimblB an^ with Uie eraat of ^ 
hiUa ItBURegdlBrandBhowBnodiBidaceinantof Bnyldnd It oould baldly be a slide 

BbU farther noth, Juat bqyond E Gevh^a houae about 6 milBB bom Bobbba, la 
anoUier mack trending lairtheaat It n probably a aihdo Mr. Qevire atated that thm 
wareaavenldidBBmtelullBonaUBuleB erf bia houae, but no other ondka wan reported 
to the north To the south the eradhaeatended to the river, but none were known aouth 
of the liver. 
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About a mib faithm wcbt, at Poon Kennej, wnal inoio flhoit aadn woto lepoi led 
tiendiug noithaly but 'vuying in diioction, and not eonoectiqg along their bond, but 
1 coidd not find any of Ihew About 0 miln noilli ot the faiid^ on the Eel Bim, at a 
aba^ camp called Hble-in-the-Giound, time ate aud to bo a pent many aaeka tun- 
ning in yaiunn diiectiom, but I dul not \hit them On the whole, I belicvo that Ihcso 
uaeLa wete all due to llie caithqiuke, but that Uiey aie nothing moic than auiface 
aaeka duo to Ihe jai They oceur onl} in Uio aott 4iipb of wcatboied widilono and 
whme thiq acem to be irlatcd in tiend they obo aeom to fallow Iho atiike of the looks 
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The lntenslt^ of the eiithqiiahi duick oeai the oooat of Uonilocino Oounty, betacen 
Bhelta Govo and the mouth of Alder Cieok, is poculioi intoLcst, binee along this poition 
of the ooobt tho tault hne la offduno at an unknown dibtanee and has on unknoan couiso, 
exoept m so fu as eon be mdnectlv infciied One of the nubt impoitant faotu^ in tho 
pioblem of detamining the piobable dntsnco ofieihon at abioh the fault luic tiaiaac^ 
the flooi of the Fncifio la the intenuty ot the ahork an e\paienced at points along tlio 
ooobt Foi tiinately we hni'e aatBf'iolairy iiifamation on Aia point 
J/ofuoe, Mmdaano County (D Boacotal — About UO pa cent of all buck dhiinnovs 
woe thioan down In liouvs with slidvcs and eupboaails uiongpd cast and arsl, CO 
pa cent of all dishes and ghuswaie woe bidken Stoioa with aholi ing lunning the aamo 
way had all goods thiown off the bhelves Many buildings of light fiaine eonsbuotion 
wcic moved horn thui foniidations Una place is m the heait ot tho gieat ledwoml 
foieats, alune heea attain a luygjlit of 300 tool m mme Theao tall heea suflmcd mnie 
horn bioken lop^ than anything cl*«, fow if any sound facu wme entudy upiootal 
Hie bees hway^ to and fio fa tully 10 inimites aftu tho shock The diicntion of the 
motion woe lunth anil south Fkviuiea opened m tho mouiilMn auloa, and duiing iho 
picaont winlci Ckimeh, 1007) many laigo lonJaliila liave reaultod horn these ppomngH 
Urndy (Alieo Kingsbuiy) — My chimney wsa thiown down Many dahes in aui- 
loundmg houses wme bidkim My piano was movod 8 inchea horn the wall Thccnilh 
was ooeked, both upon tho mount^ and ncai ilw nook, whom tho eoilh was biokon 
umy fiom the hanks The logging lodwoy in the woods was somewhat damaged Tho 
walls mound the balaa in the lumber mill wne aackod 
ireatpoil (M M Bates) —All but one of tho chimneys in town wac shaken down 
Lmgo tonka that were on the gionnd woie ikhtioyod, but thoso built on fiainewoik wao 
not dmnaged Tsugp oacks wno nudo iii the ground, ami alia the heavy lains of tins 
wintn (Moioh, 1007), laigr lamlsliilra occuiicd Gooi^ wcie thrown off shelves m the 
stole (Tho town is quito nodi the orcan on a wovn-rut taiaos undmlain by lock ) 
FnglenooL, AlmdanM County FiUsI — Not a chnniiey was left standing, nm ane 
difahes cnou^ left to cat Ineoliasl on The town is between the oeesn and a belt of 
timber Much of the timbn loll, owing to the vulcnee of the ahoek On the bonks of 
a Rinall lake in tho sandhills bctacen tho team oml tho oeoan, aome alders ami aiUowb 
fell oaing to a slumping of tho banks 

CUano, Almdaano County — Most of tho chnniiBYs in the place mo tniorcotta \11 
the buck ones fell Abunt 0200 aalh ot bioakablc goods in a genaal machandise 
atae was totally dnbovctl. and about 8300 to 8100 domago waa done to the ahmf and 
raihood backs All sway-biocn on tho whmf hod to be raplaeeil, and the imhoad 
track was buckled in many places Thr Imdge acicae tho lagoon sank 8 feet in aome 
places, and was thrown out of Ime lateially, all the pibng buppoiting the budgo bang 
listed to the south 

jBhmseDiab, Mcndoeuia County M Bcanscomb) — Of about 16 rhimnoys in the 
vioimty, 2 woe shaken down. 
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Fart Bragg, Mendoeino CamUy Population 1,000 (F E Mattheo ) — Tlie town of 
Poit Jliogg Buflcred quito Be\oieIv, and the inilieationii aic that the intciiuty of tlie bhoek 
wiifl conouleiably gicalci than in the towns immediately lo the louth Smaal hick 
buihliiigB wen oomplelely demolished, olhois had puts ^ tlicu wsUs bioken ofl Even 
a nuinbffl of wooden buiIdiziBS eollapml oi woio puUy wieoked Piio hoke out and 
dovHststed 1^ hlnoks licfoio il could bo conlicdlcd The water mams weio disoonneotad 
and tho enlne town mi^t ha\o been wiixil mil but fui tlio timely asaiblance of the 
slcamor Higguu in tiui haibor Tlie mill lobt its non smoke-stack, and was lempoiuily 
eiipiilcd III all, llic ilomogp thiu hie and euthquake ib cslimalcd at 3100,000 CBcc 
plain OOii ami iff a, ii ) 

Tlio followiiig nunc detailed aoeoiml of the etleels of the shock at Foil Bmgg is sup- 
plied by Ml 0 F BuUi, pimeipal ol the Foil Biogg Union School 

The hist shock hod an osrillnUii y motion A temblor was hit about 3 houis Intei, and 
fiom 1 to 8 lomblois havo boen felt at iiiCKulai intervals nenily evoiy day sinoe 
The diieotion of the wavo of tlie heavy shook appoats lo have bean towud noith by east 
Tlie pimcipnl fiet that jusUfiM Uus statement ii that tlio monuments in the ecmotoiy, with 
but two excoptione. loll hoin Ihoii Imbn south by wost A sooond lonaon is that a qyhndei 
piintmc piUB woignins not lorn than 6 tons moved about 8 inches south and 8 inolios west 
upon a 1^1 flooi pait of Iho building containing the piow lias boon flnished onl> a 
Dow mimtlis, has a stiong wooden beam foundation, anil was not moved out of position 
About a block away a aiuo in anoli a position that it onuld not move m the dunehon of its 
rollais, Borlh to south oi the oppoaile, wns Uiiown oh its bloehe wntwaid 3 oi 4 inches At 
the higheohool building (lomporaiy qunitois, not moved at all), a laijn esso shout 8x4x7 
foot, full of appaiatua and mstiumonls used in pliyucs. movod (lollra out) towud south 
by wool, but nmmg was uput within This eaao stooil eloae to a central partition on the 
lunth sma of a soutli nom on tin sooond floor Ohoniieiila on opon ease shelving on the 
cmtside (soulh} wall of uid loom worn noaily all thiown to tho llboi 
At Neyo, 1 5 miln bum tho eonloi of Foit Uiagg, a elcno 1-stoiy high, having but a 
ilooi snaoo of sovoiol laoms, poihaiai AOx 00 fcot, nn uiidoi|unning aveisgiiig 8 loot huh, 
inovoa about 88 inehes woel and naail> as much soulli TIus stmo stands within 100 foot 
of tho Ncqro Aivei At Fut llisgg most chimneys woio biohon oh at tho loof anil most of 
tliom foil southwaid, but in s few rasm Uioy •Matbncd lunuiul tlui shaft Thow built up 
bom UwgneimL as a lulo, faiod woiao Tim laigo smoko ntnek at iJio mmimiiiII tell south 
weat Tuobnofcfoundnhonof a batloiy of boilanidaoecl north and south woe sluikan down, 
anothor battoiy diasn Inr, feeing oohI aiid wost, was luit onorted A laigo engine with a 
wdlt-bmlt bnok boao dio not move, not did tho baso. nor did tho latter cnok 
In my houso and in sovaal oUmie, dielies on onsl slmlvoi foil to lira Ilooi, while thono on 
nholves on tho othoi skIoi wore lens nllootod, tbosc on tho south hardly at all The south 
sholvao of two jowdry stoiva foicd diDoionu>, all lira sinall alaiiii and otiior light oloeks 
falling out Tn a diugstoio, one block noitli of said jowoli v sloio, tho luntli and osat shelves 
sulfoiod moat, lira north lira moio, but this may iiuvo boon duo to tho dinoioiico in the 
bottloa and paokagsi, and lo tho oddiuonal Jai ot a falling brisk buikling 
Several 8-etoiy wooden store buildings lacing wool wore thiown to on aii|^ southwaid, 
the base remaining on tho foundation, mul tho soroiul Hooi moving bom 0 to 80 or more 
inehna Tho upper stoiy m most of tlion romoinod plumb Ifiignl biiok buildiiin were 
shahnn to tho ground, two are boing lakon down A now bnek i-etoiy bank budding is 
badly oruikod, and only one biiok wilding, 1-etoiy, is mtaot Of tlie eight, thieo wen 
2-atofy buildingi Many wadonoon wore movod, a few os mnirii as 80 ipohes Both 
l-stoiy and S-dboiy square budt wooden buiMings hold tlrair own well, exoopt for thoir 
ohuDnsye Tho mar wooden ohuroh boiMiiigi fonng woet, and the one feeing south, an 
mtaot, save ebimnsya 

One man walking on Um street waa thrown down UeispoaitivethowavetimveladaontlH 
ifaBt,'tliagniiiiidnndidatranelisuig8and8feotlii^ Another lookt out of hia door toward 
town, famiig aonthwert Be says ths sravn tmvalsd m that dusetaon and a roar aoeouH 
panied it, aggiaBniig to go futhar that way oaoh seocnid 
At tha esiastBiy, ona wunpraoB monument dxopb its top praee to the north by enst^ end 
tho imt two pwosi ns in otbar assn flat or ordinaiygiavo'etoiiei feeing aant an dl 
mtnob 
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In tlie piM-ioom lefeiied to, a bond fitecxtingnibhei wai nj^iently thiown oi vhiilrd 
tiom a noulJisoit ooinoi nhclt out neoi tha ecntei ot tlm looin, \iia light we up Thn would 
beai out the idea ot a twiht oi double moveou.nt contiecliitlkWi*c, appajcnti^ expeiieiiced 
by iBTBml people, inyeelt luluded , ^ , 

Theio Bie a uumbei ot (iteutee in the mud flits lu and neai the Noyo Ili\ei and Fiiddin 
Cieek The boys eay them aio eiaoLe in the etiemne Time me ciakha in the len mlul 
lodkb along the ocean ahoio W 

(Ell niggiiie) — My houee faca west The eut put woe moved 6 inches nulh, 
bieoking walei and hL'irai conneclionb The west end ol the hoiwc did not moio Goods 
onahclvn wuio Ihioun tiom tlia noith side, but not tiom the south sule All buck build- 
ings in town went down except two, oml Uufse wcie dinugi'd 

The above leets milieale that the deehuctivo Liteetb mie ns xevcie at Foit Biogg as 
at any othu point within tlie lone ot high intuixities, buL it is ncecssuy to know some- 
thing of the situation of the town Bvpuicneoclsealicio iii Uic loiie ot dblauclisecllcLts 
has shown that miudi may be caused to buihlingi oven at oonsideiablo distance 

fiom the Zeeua ot duimbanco, if they ue upon sott alluvial bottoms An inquiiy wob 
oeraidiiigly duocted to Hi Buth na to Ok. situoLum ol the town and ita undcilyiDg toi- 
iiiationB In icbponso to Uim inquiiy. Mi Bulh loplics aa iidlows 

Foil Biagg IS mostly on tha fiibt leiiueo Tha bluRs iise about 40 to 60 feel nbose the 
MM. Thsnthe teiioce bos a gentle dope thiu the Loan uu Lo Lhe oecond leiioca (a iiso ot 
flO to 70 feat above rlifts), which begins about wliaio the builL-up pul ends Them is no 
disliiuit line of division, but a nuneiapul i isc loi a lev bundled teet mai In the second tanaco 
It la about 0 25 mile on an aveiogs rioin the bluHs lo whno tlio town icnlly begins, i e 
going aiistwud, and the town hss a width ot a hllle mom than 0 30 mile, lioin hoio to the 
second leiiaoa, still goiiig eaetwoid The sea-difle oie lough, loc^, pupnuliculai aalib, oi 
naaily that, foi OBveiiil miles, with many bold, loeky, tool Imiko se s-worn ihlob skiiLing Uiein 

About half a mile noith ol town, Fuddm Ciook, and about a mile aouth of town the Noyo 
Rnci, lieve eut tbeii any thru laUici deigi canyoiib Lo Lhe ana Whilo the I'olunie ot aeloi 
in the latter u laigei, the nenow vallqyb cd Lhe two do uot dilCci much Naiiow stnu ol 
tillable land skill them The two almoat meet about d mile^ ossl ol the blulfs, whem iheio 
la a naiiow divide and whem the thud toiia« appeun to begin Tlicic ib a giodual iiso 
liom the ooBond to the thud tenooo 

The luilaee Mil upon which Foit Bingg is built aoiMsb ot a sandy louin, latlioi sands 
and yet piutly fiim The laying of sewei pipea 4 Lu B feel dup mvr ils uuiie sand liolow, 
of a dork yellow oolor At UiabluUa or outta thuo w liom lU lo 16 loel of soil At oiio 
point when the ssoond tanace bogins (hue Puddin Cieek cuivcs in oloae to townl, solid 
look comas close to tha euitace 

A well about 000 oi flOO teet noith of the business conloi loaehod lock at 80 feet One 
of the brick buildinge, a ^atoiy hotel which woe so boilly injuiod that it hod to be taken 
down, Blood about 100 feet from this well Anothai well, 0 26 mile north of the bouness 
center, obtained watei in sand at a depth ot S3 feet aiLhont leoching loelc 

The town le oompuabvaly lesd fiom noith to south, except foi a biuoll vallqr — hoidly 
that — a 0 SO mile wide vole, running down thiu tiie mill yauls lo the mo al the point whuo 
the harbor mdenta the ooast 

It lb oleu fiom this deeaiptian that the town of Foil Biegg ■ cm a wdkdefined was'e- 
eul tuioce euvod out of the hud aandbtonn which picvul along this pait ot the cooet, 
•md that the teiioee ■ mantled with Quatanuy muine bands vuying in thickness 
fiom 10 01 15 foot at the bimk of the pieaoiit seepclilb to 80 feet m uthei puts, end 
lapbiing to nothing at the lau of the tmisco It thmefoio seema to be a lui mlaoiice 
that the deatauetion oxpuioaecd at Foit Biogg is not duo, except to a veiy limited 
extent, to theae caubeb which woik exceptional damage in the watm-satmated alluvial 
bottonu, but that it m lefciaUe to the hi^ intensity ol lhe shock, thueby implying 
pioximity of the town to the fault 

(W T Fitoh) — Time wme eavaalsmall omdu usobb the loads a few miles south 
of Foit Biogg, end beck m the hills theie was mme ind luga ones lii the bed of 
the Ten-Mile 10 miles noith of Fmt Biogg, where level auifeces ooemmd befmo, 
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Ihclc 11010 notod allci Iho oailhqiiakc fuamd^hoped dcpiewona ipsombliiig e\tincl 
^oleanoo6 in niiiiiiiluio Tluae ncii only a few fool m duniicloi 

Al UlenUnii, 5 inilis cbl ot FoiL Ikogg^ the intnnMiy of Uie bliock npixmib lo lia\o 
gionily duiiiiiishod Tho pbuo n on a ciook bank, botmcn liig^ hiUa JUi A F Scull 
lopoilb lhal Uie law mill aii slightly dainngLd ami that llio atoio g|oadb wmo thiown 
tiom lunth and soulh vntlh 

Catifuit i/endoeifio Coim/y Population 800 E Matlhaa) — The ohoek was 
appoienl^ not to bovcic llonl ol tlio wiiodiui houaea bhowod no damago Even the 
huge buck stole ot the lunibei company appealed litllo alloclod II wna piobaUy well 
built and sualainod only a tow eiack'^ of iillle imiwilanoo All ohmii^ya wmo Inoken 
without oxGOplion Tho biidgc ovm Caspar Rivei la a Lotal wiook, but il appoais to 
liai'e been a weak shueluie lo begin ailb 

A/andoemo, Afendoeino County Population DUO (F E Matlhcs ) — This town, like 
Fml Biagg, la on tho 6isl of a smiaa d wavo-euL Iciiocca whmli seoie tho coastal dope 
Tlui picaont Beorclilta at the lowor moigin ul Uiih teiiace vary tioin 30 lo 100 feet in hpi^t 
Tho Iciiaee n vciiuncd wiUi Qualmnoiy nuuino sands which aiu in pail so coinijoetoil 
and cohmonl that they may be dobignaiod sandsLoncs The townohowb but hlllo damage 
Only ono laigo home buildinib the Ooculoiilal llolol, was wioekod tliiu Uie giving way 
of ita undoi pinning Few dumaqyB mcopod dostiuetion Pln&tn fcdl in i|uanlilu!a ui 
Bomo dwellings, wbilo ollima aullffled but httle in Uus irsiiocl Only ono out ot a con* 
Bulmablo numbiv of walei-tanka woe wieekod In tho iivis kulLoni adjoining tho town 
tlm di*siiubtivc efleot woa notably gioatm Tho luinbci mdl of llip Mondoeiiio Lumbei 
Gompany was the diief ouffeier It loat ita tall amokeataek, aiul in addition hail its 
loiga fl^heel in the englnfr-iaom biokon 1^ the abode Tina fly-whool was oiionled 
almost oaat and weal on a nmth and aouth asn Aecoiding to tho ouginom, it was not 
in motion al Uie lime of the quake The oaoillationa of its exerodingly luAvy iini eauood 
the fioeluimg of the apokca m the two uppm quodiania Tho fiogmonta woio still visildo 
in Um null yoid 

Tlie biid^ ovm tho Big River woe also smsiidy damagod, a aliint opoii in Uiu knig 
appmadh on tho nmlh aide eoUapamg enluoly Tho atnicluio had been lopaiiod at llie 
tinm of tho visit 

(0. U Ritler) — Yilualiona nt Mendooino aooinod to bo oeiillatuiy, moving uoiUi 
and south I icmcmbm Uie fading olcoily, fm my bed melomls lunlh and south, and 
mosed in a aliaig^it Imo noiUi The hig^i-eohool budding waa moved on ita foundatuna 
about 2 indioB noiUi, and a 3,000iiounil safe in town loUod nmlh 3 lo 4 india ^lo 
wing of OKidcnlal Uold winch extciida cast and west oollapsod, wlulo Uie wing 
oxtundiiig north aiul south loinainod standing, nltlio the louiidalion biBcn wmo Uuown 
dighlly out of plumb m a nmth and aoulh dnoelion It la ssny dear hero that the vibiBr 
tuma wmo nmth and south The dav oftm tho shook thme wmo nummoua mocks in 
tho giound Chimncya seem to has'c fallen nmth and aouUi, gonmally souUi; nummoua 
duloB on the difla t^ place, some vray huge Tho load botwoon Fbint Aiona and 
Mendomno was out ofl by nummoua dulw (lopmt of tourut) The biidge amoa Big 
Rivm, eUending nmth and aouth, odllapacd Um fall ol tho span was due to the ahift- 
ing nmth of the pdea on tho nmth side ot tho iivm, thus allowing one end to riiop 

(William Mullen ) — The shock at Mbndoeino began with a tremiiloub motion, inmcoamg 
very quiekly and demeoaing also qumkly The piiiieipBl diatmbanee was stiongpiat 
towBid the end The motion Beamed to be up and down, and also bom nmth to south 
Oiimnqya M mostly to the nmth, while tombatonea fdl to tho north, south, and east 
It lasted about 40 acoonds Beds were moved bom 8 to 0 feet and punoa to the same 
eatont Fleturoahenguig on walls showed marks of having swung 8 mdiCB Arumhbng 
sound like distant Unuulm piecaded the shake, and waa loudrsl it the eommoncoment of 
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the iDovement Duiing the shake Aiumok hLcamo gically evciLed, hoi^oe eod oatllo 
lan about Watn in ttme woUa become uiuddv and fioLhy 
Navmn, Altadoeaio Comity {,7 E Uatthn) — Thb town lo an ohandonad one, oiul 
the coDbpieuoiiBnese of ite ilanoge moy pcih^ m laigo nicoduie be ulliibuted to Uic 
neglected ^tate of ite buildingB Nearly every houWj evoept ia the fbw eliU oocupml, 
Bufteied paituil eolUpee ot ila underpinning, lo that from wlialovei point lire town be 
viewed, it piewnte the ume lamaikalile juinble of Immiig^ holT-iuined houees lie 
location on the Bat, oUuvial Lottum next the mei piobably oonliibutad to tlio eeveiiiy 
of the rfatnnflit la tact, of the enliie eei ks of viUo^ and tnwna vieited on thw neetion 
of the loeat, thia la the only one that talanda on alluvial giouiul, all tho oLhoia oio built 
on film lock tenaree The great woodou burlgo at Navairo ahoi^ no damage wfaatevei 
Onmu^iilindouM Comity (7 ^ Uatlhca) — Weak uialia pinning camnd the pai ImI 
eollapnaof Ml eial flame houees Ghimnin's hod tallcn without cvecption Plostorfcll 
in the lower stoiiwi of the fow homes eoataining plohln Hio lumber mill woe not 
damaged Wuidowa were hokon in tho hotel 11 tiro lault lino bo pioduood noithwaicl 
with tiie lost beaimg obacived, N 28* W , it will bo lound lo pan about 2 5 mila to tlio 
west of Oieenwood, tliot ih, ncoily the same distanoc winch aiqiaiatea Fttmt Anna 
(i e tlie town ot that name) horn die fault Yet the doiliuoLivi* foieo aooina to havo 
been a httle Leu efieetive hue than ol Fomt Aiena 
Album and LdOe fiuvi , bfcndociao County — Tlicaa two mall octtlcmontb to tho noi Ui 
of Navaiio oie eompoicd by ICi HatUioa with Gioonwood IIo stales dwt tho daniago 
at Albion waa on a poi with tliat at Oieenwood Only a Caw of tho weate wooden housia 
wme eiippled I7 the pailud eollapae ot thou unileipinmng. The budge iM | ffe icd but 
little damage At Little Rivei the intoiul} of the diocL aoema to have i yywi ]e« than 
at Album ta Oieenwood 

111 James Opyle, of Album, lepmtB that ho was on a hill^de at an alUtudo of about 
SOO feet He hmd a loaimg noiso aimilar to a lu*avv fall of hail ooining horn the 
to the west The earth bhook bock and loith He waa thiown viidont^ to tho giouiul, 
as weie also aeveioleatUe and hmus that wmogianngnDai Lugaiookawmoseomingly 
equeend out of the hillsule and lolled into Uia iivm TIio boos wero ahakon northwest 
aoutheaat He nofaeed only ono maximum oi Intonaity Many iMiwee and budges 
were thrown down, chimneys ell foil, and laiga luAJiiiwi hyywd the loads 
Bndgopertt Mondoemo Carnty —An extensive landdidc eamo dbwn into the 
vated flelde on the flat, wavwout tenaoo eeal of the road. 


AIDER CSBBK TO FORT BOBE 


Afaiteheifor, Afemfocuio Cornily —Population 76 Nceily all the Infoimetion Uiat 
we have reprdmg the inteiwty ot tho caithquekc ahoek for tho ooeatal atiip botwoon 
the mouth of Aldai Qeek, whae the fault oaten the dune fiom tho Faoifie, and the point 
noor Put Raea, wheie it agun leavub the dmo, la eonloincd m a report fay Mr P E 
Matthea This la, however, uipplanuntod by notes by Mi W W PhhbeiikB, of Pbint 
Arena, for the phenomena ofaeaved m the vicinity of that town and by other obecrveie 
m the vioiiuty of Poit Rom In tho following pegee the alatcmontB nmrduig this tm- 
ntaiywillbeuiidentoodtobee\baotBfi(miMr MatUudiepart^unlcae otherwise etalod 
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ot the Fault A loige bain at 13 E Fitch'b laneh, thiu whiili the fault past, was piootioally 
demolnlied Tlie aaimale in the Inin toitunalclv ebeapail unuijuieil 
At Antiiui'b uncli, on Ablei Uicelc, a tall shnl slaiuL on Un line Ttlhieiilenb to fall, 
but UM btill up at the time ol tin \nil fUav lU, IKlQi 
The vro^ biidgiB ovei Aklei GieeL Ipl ilc AJii), which stood nsliulo ol the fault, in a com- 
plete wiecL The timbetk bioko in many place b, and the lensum lods weie Iwibted and in 
bonie caaeB ictually luptuied 

Alone the Gaiua Rivei, tlie flumm ot the L E White Lumbor Oompont aeio loduced 
to kindlmg ovoi king dibtinen Whoio linv umt the ii\oi, tuhiiended liom stool culilee, 
the end bupimila ot the laltei tailed and let llio flume diop down to the iivci-bed 
Faitlwn up, bolwcen the lunihci camp aiul Qutloii'b lanoh, ovLeiuvo laiulblideb ooeuiied, 
chiefly on the oaht auk, wiping out the wagon loud which vm giodod along the niimntjiiw 
blopea Immedialelir ncith ol Hutton's laniJi, ii huge landblide plowed into a giain liehl, 
pioduoing a aeiin ol billow) wiinkles in the soft ullu\ iid inatoiial Tho ouleimost iidee has 
a bteep fiont about 8 Ihet high and seems to havo been Ihiust honaonLdIv ovei the leim eui- 
looeut the held Tin lioiiU^otUiodulcibtully-llW fool Ilulton'biniuJi-houbCbweioallso 
badly doinogpil on to become uninhabiLilile, th^' aio piaelieolly wiookod, tho blill standing 
Rapoils fiom Hot Hpiings, east of the G*ueui, sooin to indioate that the buildings tbeio 
bufleied hut slight daiiuige ^ie bpiings themscUob hod not bean altroied by tlie slioik 
Fiom Aldei Gieok to Iiish Ouleh. and loi a shot t dibtanue noith, loek dulos aie a common 
fealuio and oioika in the giouiul, ncqucnlly Uaioisiiig the aloge lood, due to tlie slipping 
and aottling ot laigo nuibbos on the hte^ hilliidoa, uio too numciuiis to be lopoitcd in cmlnir 
On both BiuM of liibh Gulch Uio lood was obnttuetod by ahdea wluoh hod umo lomoved at 
tlm tinm ot the vibit, but which thicatened to loeui 

RcMouwing Ills olMcivntuiiis as to Urn mUmsily bclvroon Fmt Biogg and Manclublei, 
Mr MatlhijB eonelmlA oa follows 

The giodiul deeieose of llio mtonsily oe one tiarola noiUiwaid fiom Manehaeloi le to 
be expootod, in view of the giudually ineioasing dislaneos of the BDvmal eotUcmonls fiom 
Uia hne of Ihe fault (it beuie bupposed that tlie latlei c nnliniins with the bouing mcoauiod 
neai Aldei Gicok, N S8* W ) On thin suppusiluni tlie ilerirnse in inloiiaily ebould, if 
aovlhiiig, booonie mote marlul tinm Mouiloiino on, Iml nii.h is ovidontly not tho case 
While the uitomnty dues not mahnially diUot at Uasiiui, it imtahly ineicnsoi towaid Foil 
Uiogg, 00 much so, indcoil, os In uuggest a giadunl miving iil Uie fault, louglily paiollel 
witlithat ueetion of the coast It n to lie luilnl tlial n\oi tlie dislonra belworn l<iiil 
and Manohaak^ soiuo 1 inilea, llio aruiiuth id tlio Lault-line deeieasus atendily fiom N 40° W 
to N 28° W This mvm a lobd deflectum of 1H° in 4S miles Aswimiiig that tlm eui vuLuio 
ruiitiuuee uoithwaid at a unitoiiu lalo, Ihoio will Ijo hi tho latitiulo ot x'oit Jhngg, R6 niiloa 
farthei noiUi, a fuithoi dcuoasu ol tlm a/iuiulh ot iioaily 18° Tlie fault, thoioiuio, may 
bear only N 10° W m that neiglilNiihuod llutlril on a iimp, tlie lino with auili a ouivar 
luxe appeals to pnoa 0 iniloe weet of Foil Bisgg 

PoMf Ateno, ilendoemo County — 300 AIL the biiok buikliiigs iii the 

place hod oomiilchily oaUaiKOil (jkq plato IiKa), oiul ui Uu‘ opiiiinn of 11m londciila it was 
doomod wisest lie iqdaoe Uimii liy fiuiiic btiuelum All Inickoluiniieyidiad fallen, iilaslor 
had ciatlnd and fallen wholesale lasluon, osiiecully on llm bwn IImus, oml man} bliop 
windows and amalloi paima wcio biukmi A low wniodon buildingg sullaicd hoin tho 
cdllapfiB of Umii undmpiumng As a looiiU. ol Uio iliock, fin stalled in Um clinmesl 
laboiatay of the giainmar aohool, and that IniUdiiig^ loBelliui with Um Mbtlmdial Gliuieh 
adjoining it, burnt down 

The Fomt Aieiia bglilrlmuw, 3 milob wobl of Um fault, was thiown out of the veiliosl, 
and in addilmn aubtuDod lovoial hoiiaonlal eraeks tihiii ita maaomy It boa boon oon- 
deinimd at unaafo and ib to bo loin down Tim km^'a dwalhiig auITaiad litUo damage, 
one ehiimmy sliowing eiaoka, the oUici appoaimg uitaol Ihe fog aignal was not do^ 
aged On the aouUi aide of Feint Anma haibor, huge maaaoa of look ilid down to the 
l^h Small look aluloB toede jdoee oil along 1^ ooost m this imighbabood. A aua- 
pendad flume over the Gaioia River sraa wioelccd (plate OBb) and lav wno over- 
Unown Odftto OBc) 
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Thib mcumit b) Mi MatUin of Uic cUocIs of the oaiUiquako m the viunit)' of Fbmt 
Alcoa IB Bupplomenteil by the follmiiiig oroouiit of the dcbtiootioii efteoteil iii tlic buino 
toiiitoiy by Mi W W FoiibviLs, wlio vae oo the giounil at tlio tune of llu. ehock 
llib note covwe tilie MClioii of eouiiliy liom Aldci Cieok on Uia imlh to the town of Ftuiil 
Aicna on Iho bouth, a cli>>laiiLe of 7 niilth, aiul funu the eoiMt CBStvraod 1 5 to 2 nuks 
‘nut noUi lb (lilted May 5, 1900 

Tlic countiy debciibed u low and flat, alopina sieiluidlr to aea Tho LOUt Ciom llie mouUi 
of Qeicm Rn ei noith lu Aldci Cieok u low and lull, wilh onnd-dunes South ot the Gaicia, 
high and rocky bluflB occui, cocoipl at Point Aiona Ilnibni, which u at the mouth ot a gulch 
lunning eubt to the mountaina, tho town of Foutt Aiena being ou the noithein slope and 
botlooi of gulch Thiee cieek bollomb oie embiaoorl in thia Leniloiy, with hi^i giouiul 
between, somewhat lolling and uiUi outcioupingt of looky ledgn underlying 
Neaily eray house in tee teiiituiy deeciibw woe injuicd, wioeked, oi moved moio oi 
le« The inteiuii damage woe seveie Stoves weie thiown down and into fiog- 

meuti Neaily all chimneys weie Ihiown to the eobt Many wind-nuU tanka weiothionn 
rlown, Uune not containing nalei gonually eeeaping All chuieh stenlei atand intact, 
tho in some eases copaiated fiom the buildingi All obi and flimby buiUingc, bniiia, etc , 
Obcaned with leoet domoge, many showing no injniy oi movemonl Btiong and bldt tiamo 
buddings oulteiod moat All buck buddinm in the Leiiitorv weie tliiown dot to the giound, 
eveept the government dwclliiw and ht^tniouae M Point Aicna Many home buildingb in 
Point Aiena weie utteily deinofiJied BuiMinpi on oi neai locky led», oi bmldingc upon 
high giound with nndeilving rock foimation, ^mad the leobt, buildi^s on lott giound 
m eiLeLrljolLoms eultcied most sevnely 

The bhook como fiom a boulhcasteiiy dueelion A heavy roaiing eound piecedad tho 
duMde The giound moved m undulaUiig awells m waiw^ iiouig and falling Mien and 
animals — hoiecb, cowa, elo — wne thiown to the giound, end woie unable to lue or stand 
duiing the ahoek 

A meat eio^ oi flosuie in the enrUi, eluting bom the seo-noasL at the mouth of Aldm 
Oieek and attending in a diieoL lino alxiut soutnooct by eouth, beiminahon unknown, post 
undei (be luge wom and non budge ovei AUei Ciew, thiowing it into kindling w^ 
It past undu the coiiioi of Llie bun on Anliim'e louih, wiecking soina It than peat thiu a 
potato flebl, and a luge bBolionot uune sank about 4 feel Faitimi on, itpeelundm awatm 
pond and the nond went chy, tho tho watoi ictuined m a few days It ^t under onothoi 
bam, a laiu name buldug, and ulleily demoliehod it All the eeetion ot countiy on the 
wnstuly aide of the cioek mosod noithwnl about 8 ftoel Buddings on the cast aide and 
neu the czaeik eulleiad but little, m loot, tho boclum wobl of the mock loouved piaobadly 
all the damage The cinek wiie about 4 foot wide m places, and (he ground wai thiown up 
in u mat lingo, os by a gigantic plow. 

In Muichectn neuls e\uy houie was thiown wort bom 1 to 20 inohcn Thus eras ono 
rseeption, howevw A slioiig now fioino houeo, 2-sloiy, was Ihiown bom itc concieto 
loundatione, the loni end awinpng to the noiUi and out 0 teot, the noithwoct ooinai mIu^ 
as a pivot 1 ^ lemaining on ita foundation piar Tho hoocc in oudt on BottgnrandiiBU Uio 
oieak bottom, with quiohnand toimabon undnlying The woodshed and olhor oulbuild- 
mgh on anmo lot weio thrown and swung m the bome diioohon, but m leec degree Anotlin 
house, 0 S mile due east, on the aune aeek-bollom, iwung to oast and norm, ohoiniig tho 
came oireulu motion, tho moving but a fbw indiai 
Point Aiena light-house, ueetw 1870, a biudr towei 110 feet high on a hig^, rooky point, 
IB still standing out diamontled and eondomned It was bioken clear thru in cBclions, as 
■hown m flg 40 It leans slightly to the noith The kmor on wntoh m the towei cays 
"A heavy blow flibt struck the town tioiu tho ooiUh The blon oome quick and heavy, 
oooompaniM by a haasy rapoit The tower qiuvned for a fow ocoonda, went fir ovei to 
the noith, eoma book, and than swung north again, lepeatingtbiacBvnial timee lininedi- 
ately after came lapul and vudentvibiatioiia, lending tho tower aput, theaeotaonsgiiiiding 
and grating upon eoeh other, while the lenaec, leflaotoni, eto , in (he lantern were bhafan 
trom their eettingi and fell in a shown upim the non floor " 

Iron rode, sapporti, luhngt, and biookrts wne bonk bioken, twisted, and thrown bom 
umr poBitioiiB, makiiu the wreck complete The dwelling-houae, a etr^ bnek itructuze 
50 leet diBtsnt, is badly eiaohed ChunnoyB wen nob thrown, bub one on ^ noith wen 
badly broken The fog iiigiial,fl0 feet went ot the tower, a wooden bmldingeontainuig heavy 
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iiiacihiiiafy — itoam-enginas, eto — «u nob afteclod in the Icost A high wind-mill and 
walei-laiUE, 026 mile wuthenit, woic unallecloil 1 am um\inrrd Lhab ihc ihook woe 
compualiTely alichl hcio, owing bo Ihe eolul lOcL loimnlioii undcilring Had it been na 
^ovcic na at NanonoBtei (8 milet diiLuil), oi Point Aioiia ft miles disLinl), both lowoi and 
dwelling would base been bhiown into luins 
In Pniiib \ionn all biieL biuldinn wvie thiown to Lba giouiid Main Hlieob luiik noibh 
aiul 4ubli, all aloioa and buhinewi liuikliiigs (wiiud) on blic aisb side of tlic bbieeb lemuiied 
iiimpaialivoly slabionair, hub nil windows taring west in suno wcie smashed, oven tho Siiah 
bring bhiown into tugmunbe Inleiioi damage wns gicnb Uuildings on the opposite 
(west) Hide of tlio btioob and taring ooab uilteiad no biealqigo ot windows, but neaiiy all 
uiosccl west fiom a tow inclies bo 2 laab All ehimnaiya weie bhiown east 
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Buildinge lower down ou tho shqio as a lulo aiilloinl inoio, tho sovoial wroodon buililinp 
high up, with undoilyiug look foi nutioiie, woio aloo wioekod Noai Iv all buildings Ihi uoul 
the town movoil woHb ui lunlhwnt fii many ensrs lioum diiflrd away and lolb poiolios 
atandiiw in then old location On blu* rirok-Iiol Unns many anudl eiarlni oi finiui rs appear, 
thru wiuah luo slato-ooloicd oancl lion boon funod to blio HUifaoo, foimmg eoiiea 

Botwoon Fbiiil Arena and (liudola Umo aio fow ilwrlliiigs ami lilllp of ailohiuLo naluiu 
could bo BMorlAiiiod by Ah Afatllups in hn rxainiiiaUon ol that sretuin 
At lUhioek, popubition 75, Mi JainoB V AbNomoo oiUiiialrs tho 
Tho town iH on a toiiaao of Uip ooast 160 fool above Boarlovol oi 
Qyatala, Mrniioano Coinify — Tho wagon hiidgp ovei the Qi 
the town, wai aoiously dama^ It oonaisla of a tiumoil thinn 
long, wiA a wooden opproaoli of mmllor longUi built on ticsUoB 
swampy bottom-lande on the south aido Ibis appioaoh edUi 
trestles being thiown flat and eoiiying wntb tliom the south end o 
latter, howuvm, did nob leave ila noitbeia abutmonls and appeals 
It IS oowdoiod safe to tiavd over, altho the biulgo flom is now 
south (Bos ]date flfle ) In tho town, popidstum 75, sU chmin 
aaokod m the hotel and sovorsl other buddings, a few small dwi 
then uiuleipinningi Household artudos end finmture suHored 
orookeiy and ^omwars m the town being destroyed 


nObEHIULB DIBTJUUUTIOM OF VFFARBNT INTliNyiTY 


179 


inaohineiy — ateam-enginM, eto — urn nol iltcctod m the IcMl A high wiiul-mill and 
wala-lank, 02S aoutheasl, w»o unaltecloil I am coniiiupd that Iho shock was 
oompaialive^ iJiglii- boie, owing to the aolid inoh IniinuUoii undeilving Ilarl it been oii 
scioio m at iiiuiriiiwtjM (8 milos ilislaiill, oi IViini Aienn (4 miles disiaiil), bolli lowoi and. 
dwelling would have been thiowii iiiln luiin 
III Point Aicna all buck builclmn weio lliiuwn lo tlu> ginunil Muii HliccL luiib noiLh 
and BoiiUi, all stoici and busiiuMnuildingb (wood) on llio ciisl sido ot the blioot lomaiiud 
I iiinpai atively slationaiji but all windowu lacing west iii sniiio weie unaslial, o\ on llie sadi 

licing Lhiown into Ti l"ieiioi dauiogB wiia gmul UuiJduw on the opnoiulB 

(west) hide ol Uio !■■ > I II" I n oial nilfocoa no broakege of windowi, but nouly aU 

iiiuved wont fiom a tew inihos lo 2 loot All ohimniqni woio lliiuwu omtil 
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Dudduifo lowoi down on the alopo aa a nile inlllatod moio, Iho lovaial woodon builduigo 
lugh iq), with nndmtving lodt fanmationai won alao wieokadi Ncaily all buildinga thiuout 
the town mowad wont oi noithwoet In many caaca houaea diiftod away and loll poidiei 
■tnHin g in thou old location On tho oiook-bottoms many amoll aiacka or flaauiea appoai, 
thin whioh fine alalo-ooknod oand hoo been foiced to the anifooe, foiining conoa 

Bolwpon Fdnt Amna and Qtialola Uioro aie few dwoUinpi and litllo of otlcfimtc natuie 
could be aiwarlained by Mi Matthn in hia «i«umii*tinin of that aoelion 
At Flduock, population 7S, Mi Jamoa F MbNnineo cebmaln Iho damago at 11,000 
Tho town la on a teiiaoB of the ooaat 160 foot above aeahivcl on loeky gioiuul 
(hubbi, Mendboiao Cowiip —Tho wagon hidga ovm the Qualala Rivei, aouth of 
tho town, waa aenoudy dana^ ItooiiaistBofatiuaBadthieo4panatiuctuie600feot 
inng ^ enih a wooden oppioadh of aunilar length budt on tieatlea 90 bet high thiu the 
swampy hottom-laiida on the aouth aido Thia appioaeh obUapsod oom|detidy, tho 
taoatloB heuDg thrown flat and oaiiying with them the aouth end of the main apan ^lo 
lattei, howover, did not leave ita northeni abutmenta and appean othorwiaa undamaged 
It la oonaidarad aab to tiavd ovei, the biidge floor la now ateefdy nuRlinod to tho 
f ffnt ii (Bee idate 68c ) In the town, pppuktam 76, all ehimnqm broke oft, plaatar 
onokad in the hotd and aeveial other bufldingi, a lew email dwaUmga wue thr^ off 
thmr undeipmiiingi WwiiyiliftM ortidea and furmtura auffeiod aevoiely, moot ot the 
orooLaiy and ^amwaie m the town being doatioyed 
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boon bully sliainod by the ^hock The innch rtoiulq on the ca^t od|sc ol Uip iiilgo, nest 
of tlio Gualola Rivn, ami the laull luna along tlio mountain wlo hovnal luiiuibod feel 
below It Tlie slope h a otoep one, denvJ) Lunboiul cxeopt foi il^ uppci poi luiii Land- 
hlidub vole found us'd n laigo pail of its siiiiace, but onl}' in a len isobilnl ^pnls luid Liu's 
lObullcd in the eomplrle lenunol ut llie oiiipnal auifneo ami the foioet gioniiig lluaeon, 
Ml tliBl a view liom ouoh Hip iivci lenalul no appieeiable (hnngpa in (lie LimlseaiU' 
Tlio sliipi^ pobl of tbe iivui uoio uinilailv altcLtcd and the fallen Liiiilxa pimliu.cil a langb' 
not uidike that ol extensile windtnlls In at least two plaen the iisti was tpiniwiaiils 
ilaiiimpd up by blidca fiom both iJopm meeting in the stioam bod, but none ol Uuise dniiis 
was of notowoilhy sik 

On Uu) iidgp east of llui Gualnln Vnllpvi tiic lanehn of A and Clias laiioasler wcio 
ovunined niul liiund to have siiQciPfl Icm ihunogo tlian Cosi y*a Cliiinnovs woio biokpii, 
fuiniluip VIM floinogcd, and a small slaughlci-liouso edlaihod, tlio Hut sliuotuio was 
known to bo a weak one to begin vnlh 

Between tlio two lanehes a hssuio was louiul voiy uniilai to, tlio nnollcr Hum, thoK 
chuaelaiiaLio of the faull-ioiui Its trend was N 76” IS No inuikoil vmtical inovoinont 
WBB in oyidencp, and vriiilo Hie tvnslod aodb ami doils along its lino deoily indioalod a 
amall lioiiMntal movcmcnlj tins could not bo ascoitaiiied Coi look of ilehnilo ofajeeta to 
mPOBUio it on 

Planlaltm Hauv, Smma CouHiy — Must id Hie houbui in this place sImhI tlio sliuck 
well One eoltoge whic.h was moat 1^ oiui ol the sliongnst fault fissiiioa bullcied Uui 
paiLul oollaphc of its undminiiiung ITiul Hui ibspluiuiunt ol Liu fault not boon di'»- 
(iibuled ovm a lona 270 feet wulo iii lliH hxohly, the destiULLuin vrould pioliably have 
bean much giealu As it wna, biokcn phunnpj'b aiul wnulnwu nml idi^il damage to 
midoipinmiig wmo the inuuiiml cIphIiiicLivp ellreta wiUiin tiu loiu 

Tmbar Com, Rnnama Caunlif — Allhii Hus Lovm is hilly 1 5 inilps west of tlu fault, 
the inh'iisily wna niiiMueiilly but litlle lem Uiaii at plares mueli rhispt lu it Tlu uniler- 
pinning ot mu dwelling roUapsoil, all biuk uul tile chuniuiys bioko oil, ami household 
ortudrs uid finnituio wise tliuiwn down vnlli vuilenee 

In tlu blufls along tile wnimL aiul in die nuinpiiuis loek ouLs alcnig tlu wngnn inul, Hu 
looka apppoipcl loeapneil up, niuiy nld iiMmes having nix'iied and li It the loek masses 
in man oi leu unstable imntinin TjaiiibJules, in nieky as well na in luosc inaloiuil, luvp 
oooiiiniil m a gieat nuiiilxi of ploees, Uu miiu> arise at all exlonsivo 

Fart Rom, Sonoma Comly — At l^it Him, 0 76 mile fiuiii Uie fiiult, Hie inleiMly 
of tho ahock wai pmlmldy gieater tliaii Hu nblual ilMiingp wuubl Indinile The old 
llmsuoi Ghinidi and several nUu'i liuililingii willtni'il Him oulloiiso nf Iheii iinilin pinning, 
but all in a fan slate of iqioii alnod Uu idioek, ns ilid Uie meue leriully Iniilt dwelliiiiei. 

The dwelling of Mi Cl W (Ml, inninielm nf UiP ]iIaeo, was viidenlly •Jiaken The 
toldo was moved anon llio Horn to (lie smith and riiiiiiliiie gi'ncinlly was Uiiuwn In the 
giound Thmo wm much Inoken (lookeiy and idaviwaip. Tlu ooiilents of a ]iaiiliy, 
eonaiBlmg of jaia of picauvoil but, vme iieaily all Uiiovm bom Uic dulves Tn cleaning 
up the wioek aftm Uu sluek, 0 wlieelhniiow loads of bioken objects wmo piokod up olf 
the flooiB of the noma In Mi Call's loom a high ease was Uuown ainota tho bed in 
whuh he wm Uecping 

Mr Call atatod Uut in his luighboiliood banging lamps wuo caused to swing in a 
cirela oomcspoiuling with the oppaiout mov'oment of the aun. There wcie aevcial ehocka, 
quukly fdlloiniig each othoi , tlu fiiat wh not tho ationgoat They aoemod to inemaae 
in foioe up to the thnd m fouith ami to come from dilfnent diicolions He judged that 
theio me a alaong veiUeal impulao Cliimney tope woio Uuown oil, aomc ehimncyb 
bemg diafcteied to Uu bottom Many ledwood and pino bees wme bioken off, some at 
the ground, being upiooted, but gonmally taiidun about halfwa) up All low (oini- 
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ture ifu turned ovh, and a fi.w hame buiUugg aet upon imbmced poeta veie duken 
down The tendeni^ ateng tlie fault aamed to be to erowri the two aulea togpthei, aa 
a water-pipe m one plaae had ^ung up in a ouive out of the giound The tact that ha 
found no tieea hokm at a datanoa of more than a mile fiom the faulL iiulicalea to Mr 
Gall that the diook wa^ much ationga noat the fault than ehewhcie 
Ml Gall levdod toi uome yeaia on the South Ameiican eoaat and had cxpeiienecd the 
rluatious efieeta ot aca wavet eomequeab uponeai thquakn in that icgion Tlie moment, 
theiefoie, that ho felt the diook he tuinod hia attention to the sen, which u m full view 
of lua home He lepaita that it was poifectlv btill duiing the dioek and afloiwarda 
South of Fmt Ron, at Doila's laneh, a Imge bain about 160 feet we^t ol the fault was 
found lesning to ona «da on the veige of eoUapae Semal of the dwelhnga and othei 
wmalW bomea had dipt fiom then umleiptnmng All die chnnnet'a had been bioken 
off Ol deatiqyed, household aitidea and fuinituie bad been thiown down, but no window 
^aaa hod bnn shatteied or men nacLed. 

Mr Doda'a daug^tei atated that she was atanding m the kitchoa at tha tiwiH of the 
ahook, and was lifted vmbeallf bom the flooi nuge than onee, in eaeh case alightin g on 
hei feat A lanch band who waa out-of-duoia at tha time atated that ha aaw tho water- 
tank thiown veiluially upwaid ebout 5 foot and then faR in nuns 
In the foiebt between Plantation Hbuae and Fat Bose innumeiah le tnea, many of 
them ledwoods {Sequoia aomprrHrani) of oonaidBiable mib, had broken oft anmn dwtaniw 
from tho ground fplate dfia, b), a had qdit lengthwiee bom the loots up Some wen 
upiooted altogethu, as if fay a huiiiaano Mo particular piqMndannoa in duootion of 
ihiow was noted iheoBonthelniDof thefoultvareaBaiuloqditVBiticBlIy andinoie 
a less twisted In aome easoa the butts had actual^ been ahaend A fine ninfawnwi of 
this may be aoan on the stage road 150 feet oast of Plantation Home 
At Seaview, a pod-olBoe on tha summit of the ndga ovarlooLing PVnt Ron and prob- 
ably 1 6 milm bom the fault, the ahoek » desoi ibod by Mi Mdie^, the nwwip«nt of tho 
only house thae, as very snalant In aioom with two beds, ona moved acioaa the room 
to the south, tho otto wan lif^ from the floa Tlia ehuni^ was thiown to the noilh 
On tho wagpn road from Saaview to Cbaadno, the Btoep bank of the loutouts, goncndly 

of dismtogiatcd sandatonc, hail m numerous plaoeB did down upon the road 
At Casadeio the shook was aavno and ehinm^ wne generally thiown, but no Iniihl- 
ingp weie wieakcd, all tho abuotuia being of wood Mr H L Oonl^, ot this p*""", 
atated that acemding to hia obmivation the shock was bom noith to south, ehinuipya 
falling Bouth In a atore the diuf walls of whieh ticnd nmth and aouth, haitUy any 
damage was eauaol Some pictuiea hanging agoinat walls were tuinad erou^ bo as to 

foeethowallB Then Beemod to be two maxima, tho aeoond bemg the etrongnt 
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Fa the teiiita j between the coa^ and tho uppei Etuwnn River Vallay, we have the 
following notes by Di H W Auibanke 


At Gememlh the diock waa muoh less aevere than at Santa Rom Ohimnevs and noi^ 
tons ot bnek walla were thiim down The dioek at SkuB Bpnnn, B miles west of 
Oeyaer^le, wae not aevm OhimncTa Svero knocked domTout no other ma 

te along the Stewart a Fomt road untu withm 2 milaa afthiB Rift when tha aiiMir 
— I of ooune aevere 

AnoUie^tiou is that aarow the oountzy bom Pomt Anna to Clovaidale At Boono- 

About half tho ohimnayB wen down, 
and Dr. Diddle, appuently the beat-mfonned man la Uie town, Uuiiha tl^ho dioek was 
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wmewliat mmo ie\ eie than at TJLiah Bootic\ illo ib a Iiltic moio Llun luill way [lom Pniiil 
Alena lo UlciBh Ten inile^ loul heasl ol Boonpi ille on the Cloi oidnip in ul, •! point a liU li* 
neaiei the HuKuan llivei \ alley than Bnonevillc, no iLnnngo to epcik nl nas done, one pIiiiii- 
ney boinit eliB^tly iiJt-Lail ni\lccn miln wutliCB&l of JkiourMlIo, a liLLic innie llinii lull- 
nay bclnecn that plj«je and Clovoidale, milk nm Uuown nut ot ij.iim and luiUHOb b'ullv 
4iaken At u house a hall mile avnv cieaiii uiion milk pon^ wa'» mil uinkeii On Llic moun- 
tain 6 milea west of Cloveiil ile llipie wa^ no dainige done Two iiiilcfi wi^l oL UlniciilBle 
about half the ehiinnen weie bioWcn Tlie town itBelt dots not wciii lo hni e sulliai i| 
tnoio than the n*'Liiijse plm c along tho load AEobl of the chininiQ b wine iiuiiulv iiai Lml ami 
not thiown down 

While Iheip aoeniB to have been neat vaiialuin in llie inlonsily ol llio blinek in ilm um- 
liona liavDioad, it h not c^i lhal incic wae anv incieam in the intciisit v ul llie Miouk in llie 
diieclion ol (helBunian Ri\ei Valley at poinle belweeo it and the lunil 

Supplcmontoiv Ip Ihon noln by Ui Foiibanke, Ifi John L Piatlin,' nt Philn, leixn li 
lhal ol lhal place ihliiinncsb wcia Uiiotm ilown and Inokon ell aliote Llui lool, anil in 
Bomc cam luincd qiuilei any lound, elockwi&c Okibswue and eioelaci) woip geno' ally 
biokon and much daiiiago was done in btoica and tumhoutoa 

I HEALMBUB0 TO WHISTS 

Sonoma Cnunty Populalion 1,87U (R S llblwiiv} — ThnpLico (uinea 
iip\l lo Santa Rou in the i.\tcnl ol damage iluiio to iowiib in ttoiuiiiu Counly The 
dioek was dehnileh leas savma, honevci Tbe now 3-aloiy biiok building of tlio 
Odd Fdlowa SoeioLy n a total meek, us aic acecial olhci biiilduiga, 1ml many hiick 
stiuoluia Blood tho ahock without leiioih rlainogc The ecmotaiy is on a low hill 
biniilm to Uiat at Santa Rou, ami as al the latlci place not ovei hall Uie monuinpula 
full Of S5 sqiiaio nionuineiitb ol the same oIbbb, llic diicoUon of foil was as follows 
noiUi, 10, mulh, 11, oast, 10, wosl, 8, MmUiwcal, 1 

•Along llip boltom-laml ot Iho Russian Rivor, ciooks liom an iimli to a fuel in ivulth 
oiienal al sovoud iilaers 

(If R Bull) — TIiccliiiHtionotthocailhquakcntllaiildabuigspnncillobofioiiinralh 
lo south duimg tho coi ly btagi* of llie dialuibaiico Following this was a iIpquIihI pau>«> 
nltondodby nquivoiingniolion, Ihcnfcdlowoilnvcilicalimnicmciilallumlpil hy agii>al 
lumbling noiBO like Uiuiuln, UsUy, tho dislincl osciUaloiy movomonl which eoiilinucil 
Ihiuoul 

A piano with Us back close aiuiuwl the noith wall was bliiflpd 3 fepl almost diiPcUy 
lowaid Iho aoudi II was oinilpiitl}' lifted anil lolksl Miiiultanuoiisly, siikp Uip lA'a*- 
booid ot the piano was thiiist out upon Iho floui olicnil of tlic piano V. duck on n snulli 
wall woa Ihiown 6 feel lo tlie lunth, while a clock on a noilh wall wih thiown lo tlio 
boiith Plasluing on walls extending noith and oouth was badly hioken and spntti iisl, 
while that of Iho ceiling ami thi walk oxtcniling cast aiul west was onlj di^llv iiijuiisl 
Ono chimney wiui huilcd lownid the cast, oaothn lowaiil Iho south Noith ami unilh 
walls ol a In ick dwollmg 40 fed ninth ul Uic liome buiklmg above dosoiibod woio thinwn 
lowaid llw aouUi Fuimtuie in this building won shifted also in a similaa manual 
Rnuknta gennally ogioe ib to the gpnmal nhivemonl being from nmlh to south 

Fbbiircs in the eieck bid neai tho town aie m evideiiec Wotci was thrown out ami 
oontinued to flow foi aevcial hoiiia, at fliet with aomc conaidcioble face , thou it giaduolly 
riimiiiiiilitifl ami Rnoll) ilisoppcaicd Buck buildings wrae gennally iiquiod and in oomo 
instonoes thrown down (Plate 7 Qa, b ) Many Iniok walls facing east and west wme 
huddl'd cithn in oi out, hccauao ot die movement from mnth to mulh ot the nmlh anil 
aoulh walla Chunneva g|eneian> toll noith oi south In lonie cosea Uic eacillatoiy mo- 
tion caused chimnoys which hod withatood the ninlh and south wa\o to lull m othei 
diieetions 
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(Gcoige Uadena ) In the bcd-ioom a hun^v walnut and mmble compaBito biiioau, 
mounted on loUeia ami woighmg 400 pounda, waa moved towaid the centei ot the mm 
by the fiiat wove motion, which waa noiLh to «uth It then tuincd so that the huge 
imioi ammounting it waa due nulli In the houae oie thioe diimnoya built dhibc to- 
gethei One chimney above the loof fell to the aouth, but bcncalli the loof one fell to 
the Bouth, one to tlw noith, nnd one to the OBal, on the ceilinga of the haek pailoi, diniuff- 
iQom, nnd aitbng-ioom icapeohvub’ A luge pifi g^aaa S feet high, with a vuy hoasy 
maible hoac, wna turned noithwaid Thcie wno two nuMma in the shook oiul the 
was the nioie A'lolent The fint waa tioio nmUi to eouth azul the sucoml horn 
Mbt to 'vent Not a bipilHing escaped domagiB to aome o\tcnt, whothei inoilo of wood, 
buck, 01 TlieiP wme five buck bmldingB destioycd Mi Macleiia catiniatra the 

lose at butweeu 1200,000 and U00,000 Along tin neek and iivn hottoma the oai Ih nns 
finned and walei was foiiod up nliicli, m aome inataiiocs. Hooded Uio oichuda 

AlnahJm ratten to Ui St Nafoia CH B Hdamy) — Thb tup waa mode in oidei to 
cioae the of the lault dcaciibed ^ Ui V Osnionb^ on the auuLhwest dope of tho 
winiinfaMii No Sign of loccnt nununent waa aeen, howovn, and no lepoila of natln m 
londdidea wtac obtained Thoio ue few hou"Ch horn winch to obtain lopmla Sonio 
chimneys tell aa tni na Kellogg at tlu. foot of the mountain At Nays — elcinlion 
about 1,600 tcct — end ot the toll-housa aoutheast ot the aummit — elevation almut 
2,800 feet — a aeveio ahuck was lepmted, but nothing waa ahnken down In dimbiug 
the laat 2/100 feet to the summit, laigo boulriua wcie Eloquently coon belnncod on poinla 
and }ct not oveituincd by tho d^k The intonaiior dociBaaod tiom IK at Ilcnlflbhuig 
to about VI on top of the mountain 

Alaxamlu Valley la pul of tho Iluvaan lUva VaUer lymg eaat of lytton Biniqga 
Tho nuin bidge oaoab the Ruaauin Biva wna winked, the hcstlo-wmk ]jul gmug 'kiwn 
Tho budge wna old nnd wna (o haio been lobuill thin voai. At tho cast end ot tlio Inulgo 
UBoks ucNB tho load, iKttthweat to aouthoask painM to tho iivei hank Thno uarka 
appeal at mtcivnh noithncatnly, at lual aa lu as the laneh of Bbr E U Waxe, about 
a mile up the iiver Tlu uaeka vni} iioin a fow mihoi to oiu a loot ui wuUli, anil lun 
Bometiines 200 to 800 feet laD^ loughly paiollol to tho ii\ci Hi Wuo ataUw llial Uie 
ahock thiew the iivu wntu upon tho aandbais to aiich an extent that lie found fish llino 
dming the day OUuii ciocln uo leputod a mile oi twn nmlliwaid Sulnulciicr fiiv 
quonUv oceiua wheae the cioeln ue non tho honk 

Ciaota in f/ie Aisamii Eiki jVood-p&nn (R S Rblway) — Ckacka liavo boonoImviHl 
at inluvala m the nlluvul banka of tho Ra<Man Rivei bom neu ita mouth to klexaiulei 
Valley, 5 m b miln noitliOBbt of Iloaldabuig Theac naoka ore aomolimea 100 yaids in 
length and bom a few inchn to 2 fool in v^th Bomebmra ncai tho bank llicie will ho 
a deep taull 5 to 0 feet in wulth and 100 toot long, os shown m tho photogiaph of the amok 
at Ubnto Rio Tho duoction of tho eiaelji is molly paiallrl to the bank of tlie iivn oi 
tlw bank of aomo •nnall tiibotaiv At Dunoan Mills tho ciocka lan noith and aoulli uliovo 
tho budge and ncoilv eaat and weal ]uat below the bend of tho iivcr At Monte Rio 
tliqy ue eaat and west In Aloxandm VoUey thov lun nmlh and aouth, whilo a milo oi 
two below some ue found nenly eaat and west running up a amall tiibutny 

Maaeama Shde, 0 mifae eaataly Aon HenldSmrg (R 8 Bblway) — Tha dido la on 
(he noith aido of a iidga that mna in on eaatn^ direetion and that la at thn point born 
225 to 800 feet above the bed of Maeoaina Gieck, which rune along the foot of tho lunth 
alope Ur Hugh Simpaon, whom houw is just b^nd tho fbot id the dido, atatoa that 
tho entile dide took place at tho instuit of the cuthqualu ^ dido la about 0 125 
mile wide at the top end about 0 5 mdelong The look n every light, ponnia, vbleanie 
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tiifi mid Mcnh to bo fioe fiom water A tlickcn-suled wall on Iho cast aliomn a vmy 
smooth suilaec in qiite of the soil lock Sbur noai the lop lun N 13* W ailli a pitoh 
of about 24* Tlio 4ido aeemb lo have taken otL sunc oL Uio lop of the ivigo, that n, 
it btmted a few foot down Uio aoutli slope of the lulgr, cut its way Ibiu a fli foicat and 
dammod Maoemna Civck aidi loeka and ticcb Eitlun two auccfesivo did« ocouiicd 
m el<e tho uppci paiL of the mos mg moaa wab aiinlod pail wav down, foi a bank with 
tlie vogetatim ol tho top leats aoioas the slide about ono-thnd ol llic way down CBea 
plate 121a, » ) 

ThiedidewiiaaubacqiieiiUy visited by 111 O K Gilbeil, who oontubutes Ihe fdlowing 
lupplnnentmy note 

At Mancoma achoolhouw, I nw the laige landslide deaoiibed by PiofuMi Tlnlwav 
The looks involved aie in layeia, with a dip of about 80* in tho diioelion of tlie dido It 
IS Iheiflora piobable that Ihe slide was pmlly dctenninod by the dip, tho it acorns to liavo 




that point was notably' sliong A young man living close by told me that he woe watei ing 
two noiaea at the bme, and Imt his leet only bv holding on lo a pump Both hoiscs wore 
thrown down The houae of Hr Stimion sns thioan fiom tho on which it atood, and 
all buck ohimnevs m the neighboihood were bmkan He and othins mentioned numeroiu 
emeka m the bottom landa a mile to the noilh, and eopeaally in the bollom landa of the 
Buauan Bivei at its neighhoiing laige bend 

thyMraiffe, Senma Ooim^f (B S Zlolway) — Shock lepoitcd norlh and snuth and 
noithweit a^ aouthcaal Sewaal biiok buildmgi wma badly eiacked and lope of hio 
walla tiiiown down The noithwat wall of a butehci shop fbiick) was thiown out 
agouial an adjoining fiame budding, which saved Ibe biidk tnulding fiom an ontue fall 
Iblf Ol moie of tho ehimneya weio repoiled down Goode wmo commonly thiown 
fiom shelving m atoiei The oomotoiy 1 5 milea lundisreat in tbo low biUa was not dia- 
tmbod The bridge aeioss the Ruwian Rim at thii point sms unhmt Tho town is on 
the west side of tho iivm, on alluvial tenaoos 

CUumdaU, Sonoma Coim^ (R 8. Hbiway) — Tho uppci walls of a biiek building 
ncmly nppasito Ihe United Slates Hold were cnekod BO aa lo neccsnlato pmlial lebuddr 
mg A S^taiy Uiok buildmg on Fiiit and West aboete was unhuit amiopt foi aaoked 
plastauig The ahoek waa loparlad noitti and south, gooda wae thiown lunth and 
BOuUi fiom the oaal and west wdla In a l-etoiy faiudc building at Bioad and Weal abeota 
goo^ woe thiown bom tha sndl facing noith In the giooeiy opposite tho Umted 
Statoa Hotel goods sieie thiown nuwtly bom the wall facing south Tho inspeetoi lo- 
pmtB that he has condoomad fom-htths ot the ohimnoya, but moat csbmalcs agroo 
that not oyer onalouith fdl Mi Scott iqioite that ho srent oulrot-dooiB duiing 
tho shook and that distinct waves in the giound could bo aeon moving bom tho srosl 
lowmd the east The lemetoiy is on a knoll on the bank of Rubian Rivci, and suncicd 
no dmnogp oxeqit the fall of a vaao bom tho top of a tall monument This foil to tho 
north 

(H C Baer ) On oi about 3(r f m , Apnl 11, a di^t ahoek (elaai III) was felt 
ThegnieialdneotionBBeinedtoboeutBiidw^Bndtohayeatnmblmgmolion The 
nevt ahoek Game at 1^ Id^ a u on April 18, and was of about dam Yin The motion 
waa at that osedlateiy, but seemed to aid up in a aanes of jmka Thao did not aaem 
to be any g^ioal ihiation AH ehnoneya sms oiioksd, many wmdowa sme braken, 
■nd miay brude ohunneya and baildinga woe ahakan down The bneke of a ehinmqy 
from a building about SO feet hig^wae thrown Bonihsnid about 70 feat GenanUythe 
ohimiieyB aeon^ to have ahifted or fallen aouthsTard, but m some oaaa they have tended 
to go in otha dneotiona Many tdephonesruee sroe bioken In most caea sratar wm 
epilt bom watar-tanka on ell aidei It la leported that the watei of aeveml abeama sraa 
partuH} thrown upon the banka No ondkam the wiUi’a surface have been xqiorted 
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Ukiah, MmioeiHO County Population, 2,000 iR M Hdway) — A biicL building 
owneil bv AIii Wliite wu so baill} flnmiiguil that iL n being taken dovn Tlio noi Ui hio- 
uoll ol tbe llcOla’Juin Building wai thiown doun ami Liu. tiiguic hoiioe is lepoilcil un- 
■ote Hi Cunninglimni inapoctoi ot ehiinncvi^ iqjoils conv 30 lo 40 actually down, 
but piubaMy onc-fouitli of all cliimnav» comleiniiiHl Sevton BqgLis lepoi Is no daningg 
111 the GCinLlei} The State Asylum Ini the In'auio, a liigp buck building, is eubt of llm 
niei and some 2 miles awBA The gnUcb kll out^ enpiiig and ornamental sloiuh loll 
bom walls, and i hiinnej's ipll gi*nciaUv wa4 oi lUbt Li oiio case, whpie a ohininey wa^i 
biaced bj on es'^t and wnt lod, the wanlun wna pulleil Ihiu into tlio Hue, but the eliiinnoy 
lemaineil standing At Violir Spi uigs a gi oatly mcicased Oow ul wntoi ii i opoi led Tliu 
wotei was milky toi a tew days lm.ii'BM;il tcmiNuatuic was icpotted, but no thcp- 
mometn wns u^ to dotoimino this 

fGco McGowan ) — Tho town is pnitb on bottom-land and jiailly on a bench sligliUy 
above tho bottom Thcie is no lock mai the suifaee and none of the oidiiiai}' wolN go 
to look, but pava thiu waslit giavel and olsy Ukiah Valley is appioximatcly 12 miles 
long, aiul 2 5 miles wide, lying dbouL nmlli-noilihwest snd MiutlHoutheast, and sui- 
nmnded bv mountains Riiminn Rivei onteis at the imth end ot the valley At Ihiu 
place it IS at the exlieme east side and oontmues neai llu. c.isl side to its evit at the south 
end The giealei put of tho iwllcy flora i<> alluvial till It ■ ncaily lei'cl oxecpl fni a 
dqniwin toivud Iho south lo coiuKfiond with the giado of tlie iiici Ukiali is a little 
to the wsbt of tho centra lino of tlic a alliy and about 4. miln fioin the noith end Theio 
aie seveiol deep eontons at light ingloB to the vsllct in the braileiiiig inountuih 

In the town a 2-Btoiv buck building, inlhor flimsily built, the tionl being act on 
pillue, was canted shout 0 inches lo tlu> south, bicsking most of tho pLilo glou in iho 
bont It Btiuck against a 2-stoiy buck building jut ouinpletail, also sot on pillus, 
and the lattei was oet ovm nemlv a lout onrl the nallu Isully ciaokod The graaln pail 
of a long bie-wall on die noith aids of a S-stoiy buck building fdl and an mnci wall 
that soivod as the casing ot a siaiiway wss badly ciaokod A Inge numlir.i of ehimiiCDS 
weie dibloealcd uul soma wise thrown down Somo of oui well-built stiuotuios sudoiecl 
Quite a numboi of houses hod the pbnleiing moio u less eiackul The luliosd lost a 
luge watci-tank which was thiown down s^ domdishcd, tlu) a huge oil-tank nou by 
appeuB to be uunjuied The shock euaed an old sheeMinn tank lull ot wain to bicak 
hjosB at numciouB points mound the bottom uul hra its contuits in dioit oidoi Of two 
pendulum clocln one was stopt Chimnqyb and bs^e objects wero tliiown to tho lunlli 
and south, soma one way and some the ntliei, uul tome cliinincvs fchiii weio not thrown 
weio dislncaled and tmned pullv aioiiiid, in a diieetion o|ipohilo tho appuenl motion 
of the sun The elcctiie-light bulb luugiiig ovoi my beil swung hist hf-b and loitli, then 
changod to an clliiwe siul finally almost to a ciiclc Theic weic two piinpipsl maxima, 
ol which the fiist was the stiongn Tlio fiist moi'cincnt was nmlh-noithwcst ami 
south-southeast and tins was sucocoilcd 1^ a twihting motion 
Ml S D Townley, inohnige ot tho Int)gnational latitude Obacivatoiy,! mile south of 
TJkiah, leports 


Many chimneys were thrown down bom Z-stoiy buildings, and also from s«wtMi eotlagcs 
One new taek atoie buildmg just neniing completion woe so bodlv cinched and thiown out 
M plumb that it is neccrenij tuteu it down, niid seserel other hrinlc h niMm iri. ainnai iiati 
to n mester or len extent The pnitiruliis me given ui the Ukiah Prres Tor Apiil 27^1 
xouA estiiute of the number of chimneis in toym would be 1,000 P B Westeimon. 
teoi^ in the Uki^ ^h School, lepoiU tliot 120 chimneys tell, moet of them eithei to Ihe 
north or erath At the Asyhim on the eabtain eido of the vnllev, ehimnoya fell to the oeet 
"““»“™®nts weio not oveithiowD One chimnei on a house 200 yntde 
BouthsiiBt of tho Oboendtoiy was badly ciacked ^ 

At the Latitude Btotmn no damage whatevei was done, gltho the shahinc wee the must 
seven ever expenenoad by the wntar Dishes lattled, nulk wee spilt from p»w iitUft 
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iiioip lliiiii Ihill lull, anil fnwh and olliri ilnin^lir aiuimlh wpic vriy much iieiluibed 
TIipii n.i'k a M im ot sliiiiks, anil iclulilc csliiiiaU>s nl llipii duialion v iiy Iinni JO Hpcoiuh 
tn 1 iiiiiiulp Tlie u^noial iliicrlion mkiihiI to Iir liiiiii Miulliwcbl Iuk ml iinilliaisl, 
liul iillu'ii iLiMil a ilillpieiil iliiciUoii Tlie Ukiuli Valli v is suiiiiuiuli'd by nuiuiilaius uf 
I nnsulpialilc allitiulo, and il is piuKililp llui miiiip ot tlir shucks fell woic ipIIpi IpiI lioiii tlip 
iniiuiil mis III nil il is th il i lip mil lu|iiaki> ih |p>iipiallr spukpii of rs r " Iwislii “ 

Tlu> ObfaPii aliii\ cIiH'k wis imt slnpl, but il liisl ft visiiuls iIiiiiiiK llip cIisUiiIniiii p, wIiii Ii 
IS iMpiivalciil III bpiiiK si opt liii llul IcnKl h nl tunc uiul I lipii spI h>»uR uHiuii 'IMii ( )l isi>i i ,ir 
tiny iiiof M built iii two smliiiiis, uliiili mil uiion luni/iniliil liiuks, ust iiml winl, aiviiia 
an iiixminfi ot iibiml 1 S iiipIpis liii ulisuixiition WliPii ckisoil tlip iwu imils nip liislpiusl 
tniff tlioi b} mpiins id n hiMik aiul cvo sue li ns no iisixl on bpicon diMiis 'Flu* liimk ipsts 
111 i lioii/niital immIuiii and llip bnul nl flip himk in r mriiilinn pinno TIip oIIpi I nl tlm 
Pill I Inpiakn nas In mil istcn this hook and tippn llu> loor lo llio wuUn nt nlmul SH) ppiiI mu Ipis, 
iiiv iploUplUoil being tliab tlu* cusloin lialL wiis umvod about Iwirn iib fni ns Llip uiiUiii 
TIu pun upon uliicli tho acnith IpIosiiiim' ipsIi was aupnicnllv niiL dniiiiigpil, bill ilip IpIp- 
siiiiip wu lliiown eonsuleiahh out at •uljustmciil iL was out nlmul lli umsuiiIh oC nii in 
a/miulh niul llui a oitic il ii\is mis oul in Imtli diioolions, but not iimoli iniiiu lliaii siiiiiptiiiuia 
ipsulli liom cxlicmp cluingcs in lemppuduic 
1 'lip lull vnipi ot nhoLks mu lullowm by tluop ligliloi shodu and Iho obsuvurl dal i foi 
ciiph aie M follom 
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Tho timn oio ranecL witliin 2 oi 8 vcondi 

1 was in tiu! nlnpivaloiy nl the tinro of tho huponrl Boiun ot shopke, 10^ 4P, anil poiocivod 
Iho ollopl oL tlm nmvpineiil in Iho oliiding Ipyd (oasl nml wnl) ol tho rpnilh IpIgspoiio 
T lio bublilo cMuUatod ovoi abiniL 2 divisions of iho lot ol Tho vhIuo of ono iIiahioii ii 
2 SK', oiul on Iho diHlanni Iwlwpin tho ohsI and west lovohng bPiowi of tho Jiislauiimiil is 
nlmul 12 mn , tlip disluilmiiop pioduccd in Iho bubblo wim oquivolonl In Uio oHcpL of laiuiig 
iiiul him'iing oim ot Ihp loAcluig sFiovn 1» 0 0005 ipnlmiolpr This sliopk was loll vpiy 
iliHlinctlr and il in piolialilo thal Ihc noiln and iinilli Loni|miionl ot Iho molinn was inupli 
gioaUn Hum tlip cisl and wcsl mnipononi Tlio louilh shoLk whs nol foil nt all Jl wim 
iloloclcd duiiiig ilm piogion nl liilituilo uliHciiuiions, by a iiiovomonl of Ihr bublilps of Ihp 
luliludc IpvoIs Tho osoillnlian (iioilli aiul siiulh) was nlmuL ono hull of oiio ilivtaiiiii, nml 
Iho vnluo ol ono dnision w 1 iiiili 

Bly pslimalp ot Ihp inloiisiims fm the torn sluiika givpn nbove would lip, ipsppilivply, 
VII, IV, III, I Tlip OlisPivnUny is nlmul a milp soulli of Iho cily of Ukinli, and il sppiiis 
mloin lhal Ihe oailhquako mis inoip ii‘voie ui Ukinh lhan nl Ihc Ubsoiialoir TIip iiilpn- 
sily ot the fiml shock iil Ukisli iinuld cciiiunly nol Im less than Vllf, pnMibly IX 

The ducelion of all ehoike nas uoulhwael lo noillmoal, nuaiiding to bodily impicssion 

irifMi, Madaemo Counb/ (R B nblway) — Biipk chininpys wno quito gpiunolly 
wi coked The Bucknei lloli'l wois comiilotc^’ dcnmbslicd One wall fell al Ihp linic ot 
Uio ahoek, killing Mi TaA'lor, tho piqniotor The biuliling Rnally fell al 10^ 20” v u 
Tlio atiucluic waa loigcly liomo, with mme buck Aiinooi Tho stoioa ot the Iivinc Mini 
Cmnpaiiy WOIC hodly wiccked liio-walla foil, plaatoi.Bhelvinit, and goods wno thi own 
tn the floor Bimk walls fell in scioial olhei atoies, and tiamo buildings wme in oomo 
cases Uuown fiom Ihou foundaluiiis Small oaeks amcBB some of the elieets waie le- 
poiM, but thoy aie nol now vi*ablo All husk buildinga smo damagpd to eome ovtant 
A tank 2 oi 3 miloa lo the poet Unew the watci out on the noithwcst and aoutheast 
Ootonel Ia Mbtlc, at the spawning btation 5 nideb noilh of Willots, atated that tho sratw 
ol a pool 8 to 12 foot in diamotei and 2 feet deep aplaBhcd out on fbe eouth end Boutb- 
oaat, welting tho pukpts to a height of 18 inches It did not splauh out m any other 
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dueetion The viU^y u u old lake bed with pound watei mthm 8 to 4 feet of the wi- 
feoe in Apnl (Bee plate 78b ) 

At Hondocli^ 14 miles east ol Ukiah, the aliook, aaooiding lo a lepcnt by lli C D L 
Bowen, had two mavuna, the aaoond boug the stiongu A lotaiy motion wob felt, but 
DO vru done. 


Cf.TlAB UUDt XOBTBIBT 

For the Gem laha dishiot to the eaab of the Uppex Rusaian Rivei Valloy, the follow>- 
ingnotea me fiom arapoilbyBi C E Wcavei 
Hopbnd to LoLopait — Nothing of impoitanee waa obamved along the loed fiom 
Hbplmid to nighland Spiingi At the lattei ploee ane chimney fell No ciachb noi 
fiaamea oould be aeon Tiom Hi^land Sfumga to Laheporb no oiacka wme aeen, and 
upon inquuy none weie leported The damage to buikhogawBedig^l, onlyatewAim- 
neijs weie thiown down 

At Lalmpoib aeveial hiick buiIdntgiB and one hamo building wme pmtly deelioycd 
A buck buildmg wna completely deatn^yed and moat of the ehunneya note thiown down 
Many ehimneya not aobu^ thiown woe Iwialed, and m cveiy eaae the diieotion of the 
rotation waa dookwiae All 6 ehimneya ot the hi|^ aehool buildmg weio twisted thiu 
an an^ of about 20" Cloeka m genaal atopt No flumes nm ciabln me icpoiterl m 
were found The town la built on alluvium. 

Uppa Laha —The mtenaily of the abock ■ amd to have been peatei at Uppm Leho 
than at Inkepmt Theia me, howovn, no biiek buildiqgiB there, and only ehimneya 
went down No eineka nor fimrea wen foimed Thw town n alw onallmium 
LaitrA DM — A aack having been lepaitcd at Blue lauiel Dell, Mi 

Weaver viaited the iflaoe, but tound only a mlnoi hlide on the loadkide At lomdl Dell 
and Blue lake Hotel chunneya fdl The fiiet atoiy of Inmd Didl Hofeol, budt of 
waa not afteotod No eincka noi fiaauica were seen oi iqpoi ted between Upper lako and 
lAluqiort 

loLeporl lo Lnaa Idle —Between lakepoit and Edaevvdle, a dialnima of B mdoi, a 
few dhimnova weie down along the rood Hbuaaa mo few, however At Ed^aiUo, 
on a wide alluvial flat, buck buddiogB were somewhat dama^, and chimnnye gnumlly 
wme dowm The ehodi wob lopulod to be of about the aome aoveiily aa at Imkepml 
The shock waa dcaeiilied I 7 reaidento aa having had flist a noi lli to aouth motion, then 
eaat to went, then a twiat One imle eouth of Kolieyvdle and half a mile to the wcat, 
at the place of Hi Mcleuighhn on the Lowa Lake county loed, a mock waa found in the 
alluviiim out of wfaidi gaa eacopod, bmnmg upon ignition About one mde lunth mr 
gaa wella in the aome kind of lock, the ga^ being oblaii^ by bca ing to a depth ot 105 feet 
About 3 75 miles south of Kidwvillc on the load to Lowq Lake, at I'luf rmudi of Mi 
MED Bates, ib a mack varying in wulth fiom ] to 0 inches It mosses tho road about 
20(1 feet below the house At the light of the load gouig aouth it mcaan the meek and 
can he aeon no fuithm At the left of the road it paaaH ip the hdl toward Unolo <>■"« 
Mountain for about a nule, but la not conluumus Nem the road two small trees atand- 

ing on the maek have beau pmtlv uprooted and a fence post hoe beeu thrown oubentndy 

The rook thru which the onck pamea is alluvium and a looaa, uMnniliriatifd condoinm- 
ata It apparently docb not pauthiu the hard RancMan looks InplaceBiheremeas 
many « 10 pmollel maeka, Mpazated by mta vah of 5 lo 10 feet, which could be tieoed 
for only diort diatanoea On the ngjht sale of tho road, about UX) feet south of the 
era^, atanda a Bahoolhoiae U boa been slightly tdted to the south The ehimiiny, 
made of tana cotta, B bent to the south The ehimneya on the hoiae of Mr Botm fUl 
On Bide of Mount Konoeb, aevnal large loose boidden were «■»■*( to toll down, 
but no le n dahdBB nor oiiAa wan obamved. 
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CaeAfl OitA Canyon — On Sunday, May 1, n laigo slide ocLUiinl on tho nuIp of Oocha 
Cicck Oanyon Mi Weam viulal Ihib and ippoila (hal the slulc neeuiicd about 4 
miles below Iho junolion of the noiUi and aonih btanolioB of Oacbo Creek Tlio ciiek 
hue flows thiu n 00113*00 not nunc than 1,000 fool wide, willi stpop wall*) on each svlo 
At the iioinl whmo lha slide occuital, the cioek makes a bond Tlio lock which ilul ib a 
led boiulbtonp The dislanio fium the eieck to the point whine tho slido began n about 
600 foot Tho width of Ilia slide la about 300 tcol It occuiiod on ilie south aula ot tlio 
eaii30u and dainmod up tho laLtoi to a height of 00 feet Hie wata lObC to that level aiul 
ono week lalci. May 7, the dam Inoka and allowed tlio watu to (bcapo down the valley 
Noailv all the nialeiial was eaiiied oB by the wator 
At tlic base ol tho elilt wheic the dula oocuned aio ac\’oial voiy laigo ^ingo; it la 
slated by Mi Biainaid tbal spiingi weie eommon at tho liaso Imfoio tho slulo ocouired 
About 600 feet back horn the uppci algo of tho dub tlioio is anollun eieck, having a 
wullli of fiom 2 to fl inches It is about SOO foot bng and tlio mete of nek in fiont of it 
a|ipcua ready to slip No ollipi eiaeka wmo seen 
\t Midclbton the dioek was not especially aec cio The biiok hotel was not injuial, but 
•some chunnej's wcic down 

At tlu) lolldunise on Mount Bt ndena no diinine}'^ wcie down and the diook was 
lub esLJCOially sevae 

\t Oat Hill, at on elevation of 3^000 foot, on a mountain slnpo toeing oast, Mr J J 
Midtci lepoits that no ibnioge was sustain^ in aonsaiuonec ol tho eaithquake Tlic 
duiek eompiiiod two paita, d whuh the second was Uiu stioiign Hio diioetion of 
movement was noithwcat and soutlmabt 
Viemity qf Upju Lake — Chailoa Miflbn Hammond aaya 

1 livo about 4 miles aouUiosbt of Uppai lake, in tba appioximala latitude ot 3D* 10' N 
oittl longiliidal22*46' W ,atan cbvalum above the aoa ot 1,800 lael, and about 60 feet above 
tho surtaco of Clcai lake The houbo is 46 by 90 loot, well built, and a atiny and a halt 
high In it I have a eollochou of about 70 eboks, ol all ages, stdoi, and makes Tliise 
stand on mnniidpiocn, on shohea, on the flooi, on bookcases, and unino aie hung on the 
walk 1 have no absolutoly coiicet luno, but on the inoining ot Apiil IB, holween IP 
and 6^ 14f, my wilo and I, who wcie aaiaap, weio awahonedf by a violent making ol the 
luniso Wo jumped to a dooiwav and Blood theie foi about 2 muiulos, tlu house gi lulually 
eoining to a blab ot losl Iiom its violoiil locking and awaying, nnd a louiing noise passing 
oil in a soulhwobt duoelion Tlus diicotion u coiioboiateu by some of the mon on tlio piano 
who wpio up at the lima Tlioy all said that they suddenly lionid a noun in tho tieos oa tho 
a heavy wind was Mowing thiu them, and that the lumbling paat awav to tho southwest 
Thera was only ooa ina\imum and lha movoment certainly came fiom the noitheost 
1 at once inaib an cvaminalion ot the house Tlie Boufhwasl loom Bhowed tho gioateat 
distuibanre Fiom the top ol a small bookcase faoing wost a laige china vaso was thrown 
to the flooi and whimIi^I On my desk, toouig notlh, Blood n apj^gbsa 2 feel high, whioh 
woaliptovei tothoBouthwest IntheBoutheasbconiBi ioom,onBmanloIlaoingkOUthwest, 
avasooffloweiswiiatiplovai tolhorouthwest Fiooticallv evoiyoneofinypeiidalumabcks 
hod Btopt, with two notabb avoepUona In the aouthoasl ooinei 100 m, Iboro atoada on a 
small dulf taring noithwesl a vciy delicate Empiie clock, which a aheet of papei put undei 
one bg will atop clock kept on lunmng, as it did Ihiu all ot the btoi eanhquahas 
In the aouthwest eonoi room thrae la anothoi dolieate ebek atanding on a bookoaoe foemg 
oouthoBst Tbs clock oances ma a gioat deal of tionbb, ao the slighbeat vuiatuin in ib 
bvel oU^ it, yet it wsa gomg aftei the mam shock 
At 10 o'dbok that monung Uiaie waa anolhei ahook, which was not veiy peie^libb, yet 
It cauBcd the above ebdk to stop, and also a bw othna At IF 4P I happened to be in 
the house otaiting tho etopt clocKb fot a rocond bme, when than coma a thud shock which 
ogam caused come of the diooki to atop 

Ou May 0, at B' IP p u , a voiy violont ohodk eame from almost due east Wo weie 
nttiiig on the piaipa. and it came without a aecond's warning I judgrt it to ba fully ai 
lavBie BB the one cl Apiil IB, but it bated only about 10 aaeonds In the aouthanat room, 
fiom the Boma mantak a amoll woodra clock wbb thiown out on the floor to tho couthweab 
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In the aoulhneBt raom the auue epy^Lm n ib upecl towiuil itie noithenl, and tioin the tup 
at the tell booLceee, tnrni which luiTbefoie Iioen thiomi the chnu ra^c, a bioiuo fi^uie a 
loot high wee pieeipitaled lo the ^oulhwmt In the LiII, nn e booLcuse taLing wrul, a 
bmaU vruoden doiJc wab tipt o\oi to the eabt auiiibl the wall At 0 oMoek tli il e\cning 
theie woe ftnntiiAi Jiock elmoet le heavy us theTust oup. but bv that linie 1 uau tuo luttlra 
to take mu^ note ot it, e^pcually ea 1 hod not bliitcd tlK clockb up again Hut Llie next 
inoi ning I went at them, end tound that in some cases the pendulum kid mn bwung out ol the 
wiie Imp tioin the esc ipoment I Uied to luoate the diiectiou of the uuake fiom tlie mnili- 
tioii ot tra clocks, but tuund Uial they hail slopt inlisi iiininnlelv, without legaiil lo length 
oL pendulum oi diieetioii The> hsve pendulums i uigmg Iium a lew incliCb long to eovciul 
feet No pLibler was eiaeked in the nou<«, but mauv piituiOb wcic out ot line, and llie 
qu^es of Hay 0 bioko olt two of lu) ehiinncv toils at Uu luol line, tlio eouthwest ooineis ol 
both being mo\od about 0 75 of an ihhIl m that diiccuon 

In the Roasi-I'\iiel ecale, I placed the iJioak of Apiil 19 m claea VIII ami those ot Hay 0 in 
(iuae VII In none ol tlie ahoekb was any dnluibuiop noticed on llie untotb ot the lake, noi 
waa Ihete evidence of theie has urn been any wnvoh, yet on the 181h a plank conneoLing 
mv floating boat houeewith tho bank was touml with its uutei end in tlic watei, showing that 
the boat house had been pulled awu\ liom it Tim plank laii about eoat snd neat Ih all 
ot tho shocka tho house eeniicd biinpfj to sway baLkwiiik and ioiwiids Theie appealed 
to he no up and down movement in the ceUai undei the liouse tho milk waa tliiown tiom 
the pans iii a noitheobt and aouthweat dimetuin 

BaitteUSpitngtOb'* M E CLiik) — Hr luislund past Uio night ol Apiil 17 at Upiiei 
Lake, vhoie tho ehook was quite bLicic, but iii> eon, a bo],' IG yens of age, was on llie 
londli, 5 inilcB nmUiwcst of Willett Spiiiigs Tlio aliock wus eevac cnopgli lo blup tlui 
ilooL IIo end anothoi buy ML the pioloiiged hcrnoi ond the locking of tho house 
They wae dimemg when tlic ehock oecuiied Notliiug, hoivevci, was lupoiLod oa lut- 
ing been knocked ovei, nut wob any milk spill liom psm At niir noucst niighboi's, 
4 miles noithweet ot om luneli, noUmig was known ol Ibo caiUuiuake till it was moii- 
tioncil to tihoin 3 days olUu tho ovent, iiltlu a nKiiibu of tho Family tliuugjil lie tell souu>- 
thing At oiuthei noii^biit'b, 6 milce nuiUiwcsl of lieio, al IloibC Moiinlaiii, llic wilo 
woe awakonod but not the huBbaoJ At Twin YoUcye Roiioli, a tnieil chock was fell 
and the oloek was etopt 

Loifls Lake (W C QoldsmiLh) — No chimnqyb wtne tliiuwii down in tliu town, but 
2 chimney tope fell lo the soulbwest at a poml eliout tmo niik> iinilhoael of the town 
Hi WeavBi lepoilb that Tjowei Lake is on Eouciic Miiuktoiio, and Llul the shock woe inurli 
lea than at lAkepoit oi Uppn Lilm 

Sankedixn, Lake Countu (V L Ihobici^ — Tins placi* is m a amoll olluvinlorl vuUcv 
bUiioundoJ by mountains Ono eluck was fell wliuh w<ie nut ecvcio enou^ to Ihiow 
chimnqys Iho motion sru lioin umthwost lo houIIumsL Some men in a luiiiirl in 
solid 10 ^, 800 feet below the suilacc, did nul feci tlio sliuek, <uk 1 people li\ ing on tho siii- 
luunding mountame lepoit tlu bhiick ab much lightci tliui in tho valley' 

lnlhodieliutaboulKno\sillc,Hi Weavci iqjoilblhalalcwchiinncysatianchluuscs 
fell, but that no eeveie damage was ixcaannod To the oast of the ciusl ol tlie Coast 
Rangea, in the latitude thue tu consicknrd, olMivataons iiuliealive ot tho inteiibily ot 
tho shook beoome moio brattaing, and pooiilc geneiBlly atloelied little inipoilanoe to 
thou cvpaienon ot the nioiaing ul ApiiL IS 

FOBT SOBS TO BOmOA HEAD 

Wc letuin now to the coast soulli ol Fait Rowi An cxuiiination of tlu coobl between 
Foit Rom and Bodega Heed was nuule by Fiot J N LeContc and Hi AC Wiight 
The poition of then icpoit deoling with tho distaibutioii of intensity Idlows 

Fiom Foit Robb tho line of the csithquike flssuie wsa lollowod eonth to the point wbeie 
it passes into the sea Fiom this point we Idflowcd the beach fui 8 miloe beieial elides 
weie aeen about 8 miles eouth ol tlw Foil One of tbiae was ot gieat mm, bemg betsraea 
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3(10 •iiid JIX) leal in lieight Thoso ric avidcnllv old didm, uul llio amounl of inalciial 
IiioukIiI down by the mcent enilliqiuLe, Lhough laigo, ih iii^iiihLaiil pompuicd wilh the 
MA* ol (he wai At Rooh Laiuliiig the Leich wur almmloiiM, ami the vragiin load was 
tollowod to Ua\h Mill at the mouth oL the Rxunnn Rivci The eaiLluimilte heie had 
r iiusLil sm oiol thimund dolUm' daionge to licblles on. iho loning iiulLoada No buildiugi 
wuie miixod on llicii loundiitions, only Lhimnajk being thiown down 
Finni Ihib point tlic looil ilong Ibe benth above tlio sca vm loUowed 12 miles to Bndciga 
Hav (see mip No The eouiitiy u hpaisely vetLled Only Unco oi fuui houses woio 
past, and tlioae aiie uiiinjnmd oveept toi bioken oluinmue Neoi Uodoipi lleiid Ilia biidu 

01 ei dalnion Clock was somca hat t « isLed Just bev onci Lhie a gnod-aioM lulel , inovioii^ 
Used ae a eummci icsoil, was bnd^ wiaoked b^' the caithqiinko It was mov^ on ite 
loumUtuina, and icndciod until toi habitation Thie building wae oIoho to Iho sand-dunes 
ind piobubly tested on sandy dapobibi The bain wu eomplotely wiei ked A low hun- 
diod yaids bQjoiid this a email mud-flat e\UMide Iiom tho sc i up to Iho load Uuiioue 
iiiouiuls ol mud, shaped like tiumatod cones, weia thiown up by Uie euUiquabo SuImi- 
quont examination bliowod llial the line of tlie eoiLluiuake hasuie musl ha\'e post neai this 
spot 

Duneoh'a IfUh (J Paiinoteil — On Uio Ru>4aan Run, when fuJinnian tiual to M.iiie 
hsli nftn the aul1ii|unkn ot Apiil IR, then iilIs woie Itjin to pieces b}' snags, oto , wliora 
llicie Imd loiiiiuly been no olMtiiioluii laugc tiu.s that lud been biiiiod in Ilia Ivd ot 
Ihc iisin wnu Idled up liy the convulsion, while othm Uecs voiiiblioil lliaL hod boon in 
siglil Low places in llie mu bcil waie mado high uul wee Mraa 
Tlio iMlloni of Uie mei aiiiieaie to lia\a diopt 2 leet all along by Duncan's Mills foi 

2 miles, anil at llie numlh ol the iivei, wlioie Uioio used to be wntoi 12 oi 14 feel rliH'p, 
llicic is now only 2 fool, and a iillla till buaU can liudly uoss, lui a length of nliiubt a 
mile Foi oim a mile Uuue is lum a eliong ouiicnt, wlioio iheie used to be quid walei 
with vaiy lilUo euiienl A nion who wna I7 the iivei, near Monte Rui, wlicn the cuth- 
qiiaku eoouncil, told the Fainictcis that he saw the middy hollum of the iivm use to tho 
euifiieo, ami llie wntii inn elf 0101 tlic luinks Tim InLluin was tlio lufdicat wliciu llie 
wntei lioil hieii 8 or 10 led deep, then it lelikd liaek A loail niiil luico inusoil 10 feel 
Un llio olhm sule ul Russian llivei lioiii Duneaii'ii UiUk, 200 ra 250 foot boek tioni llu> 
hlioiuii, Uio cmtiiquake mule muiy luikn thiu which Idnck suul and wnUn Idew up 
Hneh blow-hnles wise mule nil elniig this met Bi>lwnm the iivoi uul the luiiuxl Iwlcl 
III Duncan's is an iiicKidu eiock aliuiit 20 led wuie, 80 foot long, onl 1 5 to 4 fool ileqi, 
with a bkiw-holc J 5 fed wuk‘ ami 2 led drop wltcro oousc mii giatrl euno up 

(R 8 Tlohvay) — Oiio liolil at Duncan's Mille was coiuplolely wndeed and olhci 
buililmgs wpio iiiuch dunogpil Along Uu* 1 ivct Uiuc wno suvnol uacin in tho alluvium 
(I R Tluyu ) — Tlu> sTuike whs ot gioat uvciity on Uic Ruesian Rivu at Duncan's 
Mdls, uul totally desliuyud a luge luilel Hevciol ainoll lioiisia wcio thiown Irom thou 
louniLilioiiB 

nnuLia bat to boubas bay 

Bt O K OiuirRT 

The fullowing data upon intensity wue plhcied, witli blight cxopptioiib, between Apiil 
26 uul May 13, 1000 In tluai aiiongcmenl the mda Followed is (1) The line of the 
fault tiom ooiiLh to nulh, ( 2 ) the towim of Uic Rift bell, (3) the peninsula w«t ot 
tho Hilt , (4) loutes ol tiavcl east of the Rift, and (5) dibtiibulum 
Ahmgllu Fault — Mis btucla'a ium buildings, ncu the heulutToinalesIjagoon,btood 
m a \ciy nuiow faulteog which was tiaveisod by the faidt-taaie At this point the fanoe 
oonaNle of a gioup ot aaeks 10 to 20 foot Inood The bun, icstuig putly on the giound 
liavGised Vy these ueeks, wob demolisheil oo that, Bb I aaw it, it lay in luina The house, 
atanding only a few fvot to the cast of the fault, wois thiown fiom its undoipinning and a 
wing woa putly sqwiated fiom it 



BEFOnT OF THE CALIfOONU. BARTHQUAICB COUlUBblON 

The baililingt ot E B Slinin, 1 5 miln luaUi ol Bolines Laisooii, stand about 20 lods 
east of tho faull-tinee, the house bomg on a hilL and the olliei buildiiigs on sloping ollu- 
s luni at ite base Tho houso did not Itave da buck touiidalion, but the Founilatioii was 
uoekeil ChiiniiPVb weio thiowii down The othn buildiiigb wpie thioan tioin llieii 
undei pinning, nio\ ing csatwaid Milking was in piogicsb in the faaiiiyaid Somo rows 
weie thiown donii, and Mi Stioin hiniself was thiown to die giound, but loao oinl 
giosped a hec, of which ho letoinad hold with mueh diQieully 
Daniel Bondietti livcb 8 6 nnles noith fiinn tho head of Ibe logoon, and hn buildings 
oie about 20 lods east ut the maui eiaclc Hn liouso waasluttod 3 foet towaid tho laiilL 
and his bain moied in tho same duection Mon engaged in milking wcic thiown in a 
diiection away horn the fault — Llial ib, to tho lunthoasb — and cows weio olso thiown 
in this duection 

At a boinyaid ncoi Doniliclti's, and east of the laull, a milker was thioan to tho 
west — that is, towaid thp fault 

At Boislci's laneh, a shoit dialance nuith ot Bouluilti'b, Ilia faidl-baoe n in two pails, 
ot which the westinn oi main pail passes undei (lio bain, aud llio ootaloin botupcii Uu> 
house oiul the bain Mi Beialci nas milking n eow at a point within 0 loet of llic wlnL 
bianah, and on tlie southwest skIo Ho was thiown to tlic buulhunit, oiiKC, and siaili d 
to go m the opposite ilinaition, wlieii ho saw Iho ciaek in Iho gtound, lio tlieii luinod aiul 
was again thiown, but with diflicully icachcd a teueo 10 or 15 feot away hofbio tlio uiul 
of llu! bhock Ills house ami buildmgi weso alinmed, but lluqr did not collapse, anil lliiMi 
ahittiiig woa slight Tlie gicatesl bhiltiiig was of iJie mam pail of liia Inin, whirh stood 
between the Inaiichob ol the faidl oud moved about 2 tcet to tho uoithweal A waloi- 
tank ncoi the tault was hliillod ali^lly but did not oi'eiluin At botli the Bondwlli 
and Beisles lomlica the suilace of the giound lioa eonsidoialile dope and it is piobnlilo 
that Imlioek la not fai below the smfaflo 

The buildiogs of tho Diekson innch, 2 5 nnloa Miilh of Olema, aio about 0 25 milo cast 
ot tho faullrliocc, standing on a hillside piosumaUy on him gtound Thot' luni ly ell slid 
suutliwest — that is, downhill and towaid tho faidl Tho bam, an obi buililing, ouUa|isoil 
At the Bloom idoeo, a milo south ot Olcioa, tho buiUiiigB ataiul 30 oi dO loila oast of Llip 
fault, and me on fliin giound The injiiiy to buildingb was lipio coiupaiativcly Binall 
A wato-pipe hy wlinh watu was Inouglil tiom a poml on the otiimsiLo biilc of Uw tault 
woa bidimi in many jdaops, bnng at eomo points pulled opail and al olhina lakacopoil 
At one place it biicldwl oo oa to piojcct eevuid feel above tho gmund Afta being ii^ 
pohed, the pipo was toiiiul to be sluulei tlian bofoic, the dillciciico boiiig esLiniaU>d at 
about 6 tect I did not exonuno the comae of tho pipe, but fiom ilb gciunal diicclioii 
1 intei that it eiost the tault obliquely fioiii south to iioiUi, and llial the Jwi hmim r was 
the ducet lesulL ot tho hoii/ontol thiow ot tho faull 
Ml Po} ne J Shoftei'a ploeo is non tlie villago of Oknoa The fauU-tiuee is rloae to 
the homo end uthm buildings ^uno stand on a bed ol nlluviuin which is piobably siip- 
poilad by bedioek at a slmit ilibtanco below the suiEoco In tlie faninyoid men weio 
milking, end wmo thiown siolently to the giound, along with the cattle The buddings 
weio nnieh damagpd Duimg the coilhqiidkp a eow tell into Hn tault-ciaek and tlio 
eaith closed in on hei, m that only the tail icmaincd Tublo At tho tune of my vmil the 
tad hod diaappemed, being eatoa I 7 dogs, but thne was abundant teatimnn],' to hul>- 
atantiata the atetement As the Cault^iaeo in that noiglibrnhood idiowod no ciaeka 
loiga onou^ to leeeivc a eow, it would appesa that duiing the pioducUon of tho tault 
thcie was a tompoimy pmtmg of the walls 
Ml Skiimei's lanidi is 0 6 mile wrest of Olema and on tlie lino ot the faull The tnre 
pBBBBB within about 10 feel ot the house and snthln 2 a 8 ioetot lhedaiiy,Biidiaiia inidm 
a poition of a laigo oow-hmn The houoe stenda aoutiisvcat of the faidt-line, and la on 
the block whudi movel noithwcst The house itsdf woa shifted nuthwrest with leTeienoe 
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to tlio giound ftipe fig 23 ) A gianaiy btaiuliiig 100 tcol farllivi wisl llion tho hoiiuo 
wAb •Jiitlixl soutliwHiil about 3 toct The iiio\cmcnlB oL Uip Iiouil vuL giuiuiiv wcio 
thub in ncoil} opposite diicclionb The daiiy loniaincil on il*i luiiiiiLiliuiib Tlu. bain 
was not bhil Inl on the cai Lh hlocL luppoi ting Us gicatui pai L, bul w is ili hkhi'iI nloiig over 
tbo olhci block Movnbhnui the buildings wine Lliiovn alxiut willivioli'iiu*, dislus, i tp , 
wviu biokon, but no buililiiigs weic debUoyed and all wuip allmwaid loiiaiiiil ami iispcl 
A LiiLuloi watci-tonk standing on a ticsLic about 12 Icol high, appiuMiiialily IIX) livL 
luiiLheasl of lhf> laiill, was uiiiiijiiiikI, oml •ooinpil to bo absolutely uiuIisLuiInkL [ii Ihu 
baiii- 3 aid, which win Uavoiwid Iqr the fault, cuwn vrcie assoinblcil ami wiPial inun wine 
ciiffi^ in milking Cows ami men woio all Ihiown to the giouiul, thi> diippUon nt lliou 
tall teing 1101 Uioast waul ami away fiom tlip fault Tins dimclinii was also ilnwnhill 

Tlio loml liom the Skinnn place to Oloini eiossea a nmall oiock, and neoi tho biulge n 
a diH'p pool WatPi tiom Uin pool waa Uiiown out to tho soulhwisl, biniig i lUiiPil ocieus 
the load a total dihlanro of 3 oi 4 lods 

fiofinna — At tlio south uid ol tlie ppiunsula m a sloping plain oai voJ by tlio sea wlipii 
the land slooil kiwei than it now ilocs Itn gomnal loim and lolationh are sliownt by tlio 
coiilouis ol tlio iiu|), fig 10 Tills plain oiiRinolly c\tendod at least as fat u llie slioio 
ol Uolinas Lagoon, but cast of Paiadiso Volley il hoe been inoilihprl by ehangpc avto- 
ciatixl with the Ril I Tlio line of Paiadi*« Valley, when oxtondod ouutlu'OhLwai 1 1 parallel 
to llie faullrtiaeo, nuulb apinoMmaUdy tlio limit ot the Ritl in that diioction, and all 
the lond bi'twcen it ami llie foultrliaec le biokon mlo blooke which have boon ilivpisely 
tauUed and lilted A^ taoiiic of these blooln letain tlic ainoolh upix*! sin face which they 
loeoivecl oe puts ol tlic plain of nuuinc denmlalion, then pipsont alliLuiliw scivo to o\- 
picss tlic naliue ot the ibdocalions Two small bloeka toeing tlic Huulhci ii pii t ol Biiliiias 
Lagoon loloin apinouinatcly llieit oiiginal hoi^il, buloie lilloil at ddlcicnl angles liiwoid 
tlio imiUipasl A thud block, Uki imiiow to be caii^il liy the map cnnlouis, hna diopL 
fiO Kvt lowpi niul IS tilted at a hlill highei angle towaid llu‘ nuitJicast Afuuilhaiul 
inuph laign liliiLk, ilscll in'iiilviiig minm disliieatioiis, slopes •oulhwaid limn a imiiil 
opiMisilp Um liooil of Voiodiso Viilli>y to the delta ot Pirn. Oiilrh (hci‘k 'riu* uiiixi |)ait 
ol the villago ol Buluws lus in a eiiivuig foully niiiong Huso dinlucnted Idixks, nml 
anoUmr poilumblanils on Ihi* della ol Pino Quioh Cieck In tlic laiillHiUg, wline llui 
giouml was much uaokeil, nooily all the houses wnio cilhci shiftol on lluni foundetuiiis m 
olbc Ihiown liom lluui fouiulalrain Theic was gieat dcsluicUon ol tiiiiiiluie ami other 
bieakableailirlas In Home coms pi>o{)h' wne Ihiown fiom thbii bnls, Inil iiom' wne 
Hciunidy ntiiiual Tliioe builihn^ winch had stooil on etdte along tin shoie nl llu> loipum 
woic tapl towoid it flo that then lowm edgee came within looch ol the tulo Sevoiol 
buildings wcie no boilly iiyuiod thni they woio afbnwnid torn down by tlieii owiuni 
inbload of bemg reiMuicd Jual outaulc tho laiiltroag, and only a few' lods diblnnl, a 
gioup ot houses sloml on highm giound, and thno waie cmnpaiativi'ly uninjuiod Thqy 
wcie not movod on Iheu foundations, and in one inbtanee tho ehinineyg wcio not 
thiosm dosrn 

In the mnlhein pail ot the town, standing on the delta ol Pina Guldi (hook, about hall 
the buildings sveie thiown liom Uiau foundabona, and hno also the dLsUiietun was 
graatoi on kiw Hat land tlion on highei giound 

Ofafflo — Tho village of Olema n about 0 5 mile oobt of tho faiilt-tiaec and at the edge 
of the Rift bdt, the grratei pait being inchidod withm the Rdt The icsiilcnce of Mi 
FOaoe, atandmg on alluvium, wbb ohilted aouUi about 2 teet, falling horn ita buppmtb 
It sms voiy badly wioekeil, and sms oventually toin dosni A mughboiing pioeo ^ allu- 
\ial imd todeung Olema Ciedk oank about 2 foot The hotd owned ty Mr Noloon, 
irtaiiiiin g oa highm giound, sma moiowhat snacked but srab not ahiftod A houoc next 
dom moved 2 6 teet to the mnthenat A house opposite moved 3 feet to the noilhsnat 
AnMhmi hoDOP oppositc fell tiom Its oupportB, movmg oouthsmst A neighboring etable 
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voB wiacked no to lean to tlie aouthnnl A chinch nuii'od 8 feet to the louthnnt, 
that iIiiKtion being downhill PiuLoblj halt tlic Iioinm in tlic tuun ncie not bliittcd 
fium then foundations Of two biidges usn i Ohsiu Cieek, one mas hhaLcn to pieccb A 
loily in the hotel aob thiown liom hei beil by the shocJc 
Poiiil Sti/n Sla/iM — Tlie yiUagc at the laihoail station of Point Buvin is about 0 5 
mile iiuitlicast of tlie taultrtiiiop, and atondb on a low bonch ol aiipnicntly fhm giounil 
It n piolmbly just outside the Rift belt The schoolhouae, a 2^toiy building standing 
on a Inick touiulation wall, wne slnflud 2 6 tact to the Kuuth A stonu budding used as a 
btoic nob tliiuwn doaii, tlie walls loUing townid tho southeast The hotel burn was 
shitted 20 mehes towaid the couth ninl a tuw othei huikbngs woie eliitted, the clislaiiecs, 
80 tai as obseiscfl, bung less Biirk ehiiniuQ’a noic gciunally thiown donn A hiigo 
shed was nieckeil In oil budding^ tuinituie was hlnttLil, objects on sliehes weic thiown 
down, diiJics well bokui, etc An engine and tin or eaiBbtandingonthetiacL weieovei- 
tuined towaid tho eouthwost A long woorl-pilo was Unown down townid the aouthnest 
/nvetiieiS — Inveineaa is a villoge ul buniinci lesidenrcs on and near the southnest 
ahoie ot Tomoica Bay The upbnul of the peninsula tiieio cloK'ly appioachos the 
boy The \illag? oocupics two iiaiiow valbys nunial to the dune, and a inesa between 
them Ita site n within tho Ritt, and both valltys nnd inesa wne tiaicibnl b}' iniui}' 
uncks, of which sumo had tlic chaiactu of bianeh taultb All tlic houacs wcio ol ivnud 
About half ot them ncio sliifted on then ttHnulaluins To a cei Lam i xtent tiio diicct ion 
ot -hiftiiig was (biteiniined 1^ tlio dopes ot tlie giound, the houses moxipg downhill, 
but w'heie that toetoi did not contiul, the moveiiiaiit was towaid the west oi aouthwcsl' 
In one instance I noted a couthwcstweid movemont ot sevcial leaL iiphdl A few 
housea m tlie aouthcin oi “hist valley*' ncai Uie Lcndi wma dcmobdicd, oi so bodlv ni- 
juied ns to be loin down Scieiol hoeaes cm the mesa wcio so badly injuicd oa to ioc|uno 
pioetieal loeonstiuction ^Va tlic moat suunis uijuiy wui to houses thiown fiom thui 
toundations, it is piobablc that the jjj ot tailing woa nn nnpoilaiit foctoi It la lalulnl 
tliat a numbci ot poisons wcic thiown vioknUy fioni theur bcils, Init tlioie wcio no Mniuus 
pusoiml injuiios Ot a sciim of balh-luiusis sianding on the lieacli, some icniaincil 
unniosod, othus wcio Idtod hcGaun of tlic >iekluig ol tlicn dinilu bup[ioits, aiul one 
was turned ow on its sulo without tho bicaking ol tlie ijuib on whicli il stooil It fell 
to the lunUiwcst A watm-pipe toUowuig an easl-wuat (or iiorlheast-Muthwrst) load 
on the men, and buiieil about 1 loot, wob buikkd at two points ao as to bo bfkd above 
the giound I aaw no enilb-ciacks nooi Ihcae iMinlb ^-c idato 71 1 . ) 

The phenomena oonneeted with five watei-tonln bcum woilliy ol sijceial mention, lie- 
eiuue the smiphcity and avninioliy ot Uic hliuctuios wuc buili tluiL the diieclioiib ol dib- 
ploeemenl must i cpiesont daecly diiecliam of eaiUi movement A luge tank containing 
watci foi the vdlnge supply stood on the mesa about 0 5 mile liom the shoic of Uio bin , 
Its foundation iibiiig a little above Uie gioinul It was thiown in a diicctum almost due 
wcat oml complctclv dcmolishul, tlie pluikh and slaves consliliiling ik sides and bottom 
being sliew novel aspocoot 50 Iccl (Plate72i) The olhei tom tankb weic situated 
along the base ot tho hill betweon Invuiichs and the liead ol the bay, and held watei foi 
spiinkling the loul Each one blooil on a fii|uue iiedcstal of biaecd timbeis about 10 teet 
high The tank neucst Invcmoss fell to tho west, its pedestal yieblinii and iv«m» 
uusht (Plato 72b ) The iie\t toll to the southwest, and tank and pedestal weie both 
uusht Tho thud wan shifted 4 6 feet weatwaid on its petlntal, both tank and pedestal 
i^mnjB uimijuied Tho pedutol of the fomth stood undianged, and the tank was 
thiown fiom it towud the weatsuBthwoBt, being ovutuined as it fell (Plate 71b) 
fiimnau lo Pnnt Asgu Lighl4itnnB —Phi Uio fiist 8 miles of tiavel, eov'eiing a iiahk 
liiu) distance of about 1 5 miles, load-ciaekb weio uumoioua and often luga Thme wne 
also numnoua bin^ tdU of eaiUi fiom the loul cliffs Bevond that point theie was a 
lapul lalung off of auoh evidenee, and tho load-oiaeks woie bequently seen they sreie all 
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snull In the ncighhoihood ol Lmiontnui Boy (iiicliuitpd on sninc iiibik ai DioLL'b 
Ebleio) (hue nio a uiunlici ot lanchis llo^l ol these bliowi il biokeii rliiniiii>}i, but nl 
a loneli ni^t ot the lieed ol the bu} J biiik Lhmiim's stood uiiii\)uii il At Point Reyes 
FOsIrofficc, the main lObulLiuo buililmg wns tlunwii liom its luuiulatiuii nl jniiih and 
shilled 2 IllI uPblwaid, biiiig boilly wiolLuI Ollici Imililing* ol llui snnii gioiip ncie 
not shiltwl, aiul 2 watoi-t^nWs on high tiuniLs >4x111011 to lx iiimtjuied Vl Mi (Imiv-en'i 
laiieh, snuUi ot tin POst^ilIioi', 2 buildings woic bliitled a tew iiiclm In tlu* snulli, that 
diiectinn not Uung dclciniiiiiid bv then vtnntuie but being diugniinl to tlieu HidLii Tlio 
chimneys woio Uiiown down, pliblciiiig ueckod, lurnituio slnlhsl, ami many dislusi 
bioken A picluw wob icvusoil ao as to iuing lace to the wall Mi Clausseii, being ouL- 
of-dooia at llie time, was thiown down Some cows wcie also llnouii ilowii 

At the U S late Saving Station, on the const 3 01 1 niilca lioin llu> liglit-liouse, Inick 
bhimm^j'v wvie broLeu but not Uiiown down, luinituio was luoi’cd, dislice wciu broken, 
and the filled gtound about tlie housu settloil soveiol inohes A iimst standing 111 the 
sand waa ■auil to Iiaw been liLOvcd up si voial TlcI , but ilb iXMitun hoil boLii iMtuioil beloio 
my visit Mv iiitoiinant 4ud tliat he was standing wlien the dmek lainc, and sat ikiwii 
to as'oid falliqg 

At Point Reyes Light-lmiiso tlie heavy mechanism conti oiling tlic light wns slid bid 
taPWial inolics on Its baw AlLns"]uuipcil'' from its najb It was so belli 111 iilaco by 
ilowcl pins that its mnvumcnl leiimuHl a Idt ol olxiut 2 inehub The oidv iitjiny to build- 
ings was horn the eiackmg of eliininiqs Wooden tanks with watin wme iwt sliiflecl 
One ol Uie light-houeo keepcis (•tated Uiat ollci llic shock he lookl tioiu tlie winiluii of his 
loom, which ecmnuuuled a poilum ot the sea near the bench, anil saw tlie walu “ boding," 
but Ihoio was no change of liie natuio of a wnvo 

Aiaihine Raneh and Vieuuly — I diove to the summit of dioiulgesoulliwosl ol tin 
head ol Tamales Boy, finding aliumlant and strong loiid-eiaiks all Iho WI13 to the eitsl, 
which ib about 1 5 milos liom the lauh-tiaec Time wue also a nurabm of Inndblides 
in this iqpon, and a eonsideinbla numbei of bees woic Inokcii 01 upioobnl Thcio weio 
few houbca The on^' innch visilctl, known ns the Sunshine Ranch, niul oecu)iiail liy 
Mi Sdwi, buficiul as tcieielv as tlie houws of Livorncss and Boluias The hoiNi 
movnl Mutliwest 3 loot ami was badly wiackcd The doiiy was tbiown from its lountla- 
tioii and wiucked biyoml iquur The bom, a luge buikbiig, tell ncntliwoid dowiiliill 
and oollopscil 

Ren Yalbg — 1 dioi’C fioni Skmnci’b ranch ooiilhwcstwmd thiu a pea m the upland, 
cosoiiiig two-thuds ot the dnlanco to the coast, aiul loaohing a point about 8 5 miles 
in a diicct line fiom the lault The nuNl sinking ovidcnco ot violcnco waa shown by tlie 
tioo» A lew wcie thiown flown, mclufling oaks and spiucoe, bianehcs wue biokcn horn 
olheis and Mmo spruces hod lost thmi tops Most of these phenomena wme scon within 
06 mile ot the lault InthosamoiegionBioaiPWBumniei oottogps, which sublained little 
inimy, only the fall of chimneya tong noted The club-house ot the Oountry Club, 
situat«l about 1 mile fiom the tudt, lost chimneys but was not shifled One ot its bains 
was wiockod, falling downhill in a toutbeily dneetioii In this iqgion I eaw only a fow 
macks othei llion load-meela, and the load-ciacka wane ummpoitant 

Ream Lakes — Giousing the mein divide of the poniiunila ncai the hcerl ot Pino Qulch 
Oeek,If 611 uwQdai 0 Bd to thevicinitvcrt the coast, a distiietknosmBa Seven T^kes As 
the tiipwBB mode 5 monthe eftei the eai thquBkp,tlio evnlcnoofiomioBdHnar kb had disap- 
peeied Thmo weie a tew leedshdce, and a numbei of moeka aheody mentioned (pogc 
76 ) testified to movements of leigp falocin of giound, but I think these weie due to a 
peculuuly aensitive eonditxm of the eountiy lathei than to the vudonee of the shock At 
2 lanch-houaes not far bom ^ ocean, chimnevv weie biokcn but buildings weie nut 
shifted A few diJioB wne thiown down, bat otheiwise theie wee no mjuiy to mover 
bteb 01 houses 
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TVektt^Bolmas — Diiving 2 inikb wmt of Bnlinuf, ami Inokmg at buldin^ iioin tlic 
i naii , 1 nw ray little cvuknoc of iiyuiy At a iIisImmc of about 0 5 mile fiuin llio laull 
a cliimiiey wab btoLan at tlie loot, but lUiL loua donu 
Nath qf Pant Jleija Slalion — I i1io\l \ tow laihfa not th and eonl fiom lira atalion, 
ora B high tciiocG aepniabng Lhe iiploiul fioni lira bay at Uw oaat Tlra mjiny to build- 
iiig)b nas tound to be mnoli tluso thin at the elation, and not all ehimneye wuio 
thiomi down A loig^ bain was eecn be ka& as llui eonra of its pioira had giioii out, 
twua Atei-lnnke wise aieckoil A lew aocks wuie wen in the giouiul, but tlicy wuie inucli 
emalloi ■»«! Im iiuincious than at a sitmlai iliatanee on lha opixMtc sido of the taull 
Saumlito to J^inf Seyu i(o/ion — ObenyaLion WBb moilo only fioiii the cai-wmikm 
The towns bom Saubdilo to Huifai showed uo damage moio seiioub than the lobb ol a 
pet Iran ot tlra thimni^ The some nnnoik oiipliee to buildings bcon along Fapcimill 
Ooek ae tai as Quoia Bes’ond Gama tlra ueok liai aei-eial leechca ol alluiial bottom, 
and Bome of tluM viue so ^ly tliat the ladway embonkmenta and liostlcb had 
to be lepoiioil Railway lial^ to Point Bryoa was luteiiupled tor about 10 days 
Rau to Behnaa — Thia lond was diirai ovei S days altei tlie eaithquake In lira 
village ot Ross houses mio not ahiftod The pimeipal mjuiy a to buck ehimiuns, of 
which piobably nunc than onc-lialf Idl A gioup of stone buildings on a lull lost lica\ y 
htonc chunnej'B. and Uieie was iiqmv to a towci Some sloira toucoa on alluvial giouiul 
wue in pmt tliiown down Thac feiraob weio of undiiwt alone, loosely pilrd In Ran 
Anselmo meal of the Inuk chimneyh waio bioken, but othei iiQmics in that town and in 
FaiifoK appm to luvo been sli^b Along Uu load fiom Foufox to Bohnea Ridge, lira 
only avttleneo ot the oaithqualia eonsuted of onall load-ciodcs, with occasranal aloncs 
fallen bom the load-outs Thoao evidaueca of modeialo dislmbance conhnuod down 
the wBstoin elopo of Bolmaa Rulgp to the edge ol Bolinea Lagoon A houao standing m 
lira muldio of lhe volley, piobably 0 2B mile bom the mam EaulL, drawod bom n dislairac 
ovidenui of eonudual^ disLuibonre Itn chimneys woic biokcn, the houu ilwlt hml 
piobably bcon dulled on ith loundatiuife, and onn ot Lira oullrauscs was out of iiluinb, 
appaicntly having didden dowiihiU lowaid the lunthwanl The lioiue was noL visited, 
bill was mciely eoon hom lira load 

The genmal fact Inougbl out iii tins dnvo was that lira icgran about Bo« and FhnfaA 
expeiranoed a shock comparable with that ^ Bakelqr, and thao was no cvuloneo of 
high intcnsily until tlra fsxdt-Uaoe was doscly appioadrad lanildulea wmo not aeoii 
cast of tlie lo^n, and Ura loail-eiaeka oad of the lagoon wue not miponlanl 
Afiff roZby to Bohuaa — At Hill YaUqr the visiUio injuiy was ohuifl> to chiinneyB 
Extended cnquiiiea wcic nolniodo, but no lepoita wcie hcoid of diatiuction to fmmluio 
Ura houses weie not dulled Hie buildmga at West Funl, on the Tamolpais Railway, 
did not BuUoi , and 1 was told that thcio was no iiguiy bom the cvlhquaka at the holol 
on the summit ot the mouiilain rioin uaga on the eoulh elope of Mount Thmalpoia, 
sLonee wcie doteehed and lulled down the dope Tlra mnra thing ocemied neu Willow 
Cloinp Fiom West Punt to Willow Comp theie aio no buddings, load-eiaeka woio 
small, and no landslidos wue Been A lewatonea fell to the lood hom the aido of the lood- 
cut AianchOSmdooastol Willow Ghinp showed no mjniy to buddmgs At Willow 
Camp all biuk ohimncys fell, sesuaL houics moved a few indics towoid the eoulheost, 
and dishes wue tluown bom shelves A tall house 0 6 mile to the noitheost woe apper- 
cntly not distuibed, and letuned its buck cbininoy Fhithu up the ehme of the logm, 
end neoil} opposite Dipsca, sumo faun buildings seemed to have been so dietuib^ os 
to be thiown out of plumb They wue not visitod At Dipsea 2 surnmu cottagee smo 
moved a few ineheb to the aouthwat, or wue snoeked in that dueebon The hold was 
Bwayed m the aoine dneetran, but tba braiding withstood the ehock Hie bain, a lather 
loigp buildinb waa thiosni hom rta imdeipuming, blluig towaid the lagoon 
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Dib/i ibnlian — llw vuulion ol inlpiMly with Ihc chaioctoi nf llip Hniliijiu. roiinatioii 
n PMdpiit ol \aiious looalitic^, but niobt eoubpicuouJy at Bolinns, ivlirip llic ilisUuctioii 
on alluvium al the bollom uf llui hlllo vallry was vpi> much giralci than on llic lulls 
iiiimoiliaLply adjacent Ncvcithchs*, tlic ilnla aio not aiilhcu nlly full lui a saiuJnLtuiy 
iliscussioiL of this phase ef the ilisUilHitioii ol iiitcnsity, aiul 1 have tliiieliiic liiul to 
make alluwimee Im dilfcienpcs ol toinuiLion, aiul in that waj' uljlaiii a fteiieial roiuciiluiii 
ol Uic distiibulion ol iiileiisiiy hiiIi ii*fciciicc to Lho taiilt aiul the Bill 
The iiitensil) was gicalesl on tlie hue ol llie tault, but dul not diiiuiiish lupiilly towaul 
Ihi* cast and west within tlw Bifl bilt In a Bcnmnl tvay llu.> inleiisily waa gie'ilei iii tin 
Blit bell llinn on eitiun suk* On llie enht il Icll oO lapiclly — almost suilik'iily — at 
the limit of the Bift On the west it tell oft gioilually, being iieoilv as liigli at a diblnnee 
ol 0 !i mile oi 0 76 mile fioiii Uic lift ns at thu edge of the Bitt In a genuinl way (he 
iiileiisilv west of the Bill was gicatn than at the east My oonccplioii uf tiu* disiiilnn 
lioii on a line uoinial to the Bill la evpicst by the following oinvc (hg 50), but lliiu 
slioiild not Ih* subjected to mpaeuieinunl,as 
Its elenunits aie not definilcly quantilatis'c 
It ih a geiieioli/ation fioin data that aio 
liotinuHL'iienus anil by no iiieniis complete 
111 a geiicial way tlie distiilnituin ol liigli 
iiiteiisilv lolbiWi tlu‘ distiibutuin of boil- 
iM'k eiaek<i ImTinrss, wlicic the injuiy 
to htiucluics oil (mil giouiul leachtd a niA\iniuiii, is tinveihutl by imimiLauL IxMlioek 
eiaeki, some of wliieh oie to lie atcouiiteil Oh binnclus of liie mam fault llui liigli 
lulge west of the main volley, ovoi which the iiiLciisity was iicaily as gical iib along tlie 
Bift, wna alHo (hoioeleiiicd by many im|ioilaiit beihock uacle«, and by a geueial 
ilnaiigeinent of tlw unileigiound eiiculabm ol watn The distiuit cast of the Bill, 
wlieie the intensity in|iidly dimmistuHl, was piaiiticolly erempt lioin bochoek naoln, 
oml Its unileigiounil eoeiilation was nul distmlied 
Notes by aUm nharpos (B S llolwayj — \ Inulge about 075 mile soutlionsl of 
Poiiil Beyes (lowoid Hon fiancisco) wont oompleU*!} down, uuiMiig seveial days' ileliu' 
to tiains Till! back hail had soveial lioiuoiitd Iwniln of a fow iiielios 
Tlu> “fills'* ocioss llie oiiiih of TOmoles Bar gennally aonk liom J to 8 feet The 1,000- 
swil All about 2 miloi north ol Point Beyes Hlalion sank fioni 0 to 8 loot, as did lho ne\l 
hll, which IS some 600 feet lung In one m two instances the pihyiuppoited biiilgo in 
the middle of the hll lemomeil at giode Jiwt above IDimlol a tiestlc-woik which had 
been filled in settled, having the hcstlc-woik some 2 feet abo\c Hie bottom of lho boy 
in thobo oima la usually sand 

Al Hamlet quito an extensive buulslnlo has ataitod in tho lullsido abos'o the tiack 
The loiliaail cut is in ohl lOok, and the aich of tho Imod of the alido is aomc 70 foot above 
the bock The countiy wagon lood lias boon earned away b} tho dido foi possibly 100 
}aids 

Mias Moi^ct Keating, a (caohn at MoishoU'b, juat at the close of the coi Lhquako saw 
two wavob coming hom the oppowto sulo aciom the Bay, that la, the length of lho wave 
woe paiallel to the main Bift The snxes woie hom 0 to 8 foot hi^ T lie waves come 
ncaily to the top of the tacatle, and also up to ooitain willosvs which aho indiootcd, both 
pointa lou^v iniliBbtan g a wave ot tho hoiglit she mentioned 
At Maiahall'a a hotel and a ataUc bmlt on the west side of the bock and on undm- 
pmnmg^ leabng in the tidal flat, went easds and gpntly mto the bay The oecupanh of 
the hotel did not leahae that Uu hotel hod fallen, but at hist thought the sratci hod 
iiaon At the poat-offico atoic goods sroie thiusm fiom the wcat srall, but aeaicely al all 
horn the east 
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Ueugc H Covnt, ot pypiL*^ Giove, about 0 S mdo noiih of Maibhall'b, «tatn that on 
the moining of ApiiL 18 ho nw a mvo 8 to 10 fcot high, and whibe-oappod, come biooil- 
bido on to Iho oast oulo of tho boy immcduldy atUir Lhc bhuok That n, tho wa\o-oicst 
mb poioM to tho axis ot tho boy The gionml bu a gentle dope heip, and tho wave 
dhl no hBim Mi Ooveit gave a cleoi, intcUigcnt oeoount, and luUy Loiioboialod the 
tebtimony of tho leadhci at Moidiall'a 

The island ui the boy nearly oppmilo Ilainlet was visited, lait no sign ot the fault was 
found Tomoles Foint, west ot the bay, was most at the "Qum Tieca " Small loiulr 
dides wme found on the boy dioic on the ocean sido ot the point at vaiiouo idem On 
the peninsula no ciacks woio found At one plaoo on (ho oocan shore a leojocling gior 
nitio, nicky ^pui ms much eiiidit oml ground in Uio naiiow nook couueeting it with tiui 
mainland Tho qiur is sbout 80 Icet higli sod 60 Icot long 
Plot E Knowllon gsve sn seeount ^ tho donisgs oauud by tho oaithqiiako at 
Bolinas ami sunmls in tbo pubbr pic^a, evbaols fiom which eio time quolcil 


Along Uie mein ibeet of Dolmas stand maal of the houses, not fsi tiom fiflv in numlior 
sad sll naino Of these about twmthuds wsto heaved, slul, tipt, and shaltoiod into unin- 
habitablo condition No fatality oeouircd As m 8sn FioiiPisro, most ol tho lAimneys 
came doun, but tlie slioeW was much moic ssveic u Doliiiab than in San Fiancisoo Along 
the boy eihoie weie 7 buiklingi Of thno 8 wont ovw or down At the Flog Rtdii Inn tlio 
tipping of the house has thiown it so lai eosL into the bsv UiuL one ma| eit oloiig Um uppoi 
edge a the pailoi flaoi and Osh in 4 feet ot mtoi along the oppobite odga ot the mmww loom 
Tho villw ohurch ms pitched foiwaid and downwaid, tailing 3 feet, pom mio loin looso 
and ptoDM about, with walls and estUngh ciarkal and shaltoioil Tho laigu now i^Loiy 
building now conUiiiing the Fast<ilRcQ, 60 x 30 fool, wne swung 8 foot off its eoiieioto fiiun- 
dabonatthonoithond Bnekof tbo Sleoln place, nosi thonoilh end of tho lagoon, Iho liill- 
lulo stortad eostwoid lowaid the lagoon, bnlgrd upwanl, and riacked into sevoial hviuioi 
fkom 80 to 100 foot long and from 8 to 18 inehca wide Tho gnat ooenn bluffs along (ho 
south and west ot tho ontianeo to Dolmm Lagoon, soino 108 fool high, anmblod aiuTfoll. 
ciwdiini^awn upon tho ooean benoh ond isducing tho slm ot the bluff to half its foiinoi 
^lo ^hatwobluRs along thoitagn lonJ fiom ths hnaiiot Uio Ingiion to tho town ahw 
broke and foil from 40 to 80 foot, comploldv blodung tho stage looil aloDg tlio Inguon i^"U , 


BITWBXI THE COAST AID BAITA ROSA YAIUT 

Tomaln, Mm m County Fepulslion 800 (D 8 Halway ) — Tlip Qilhidio CIiiiipIi, a 
flno-looking ntone buikling, ms eomplcfoly wipckod (plalo Bin), as wi lo the buck liank 
and Bsloon, and a stone staio building Sewisl fnmo buililinpi were pilchnl fiom Uipir 
foundatuma and wiedked A bi nk ehimnry on tlie Uiiilorl Stales Ilolel was pilohod narlli 
and wont ova the poieh, falling in tho iliopi All ehiniiicys wmo down Cioeks wno 
lepurled m Ihe etinit aiul ncai tho drpob Just noilh of the dopot llipro ms an cx- 
tonsivo landslide along (ho loilroad, wliuili Itaew one Imek ovn the othm (Plalp 130 a ) 
In the eemetny 18 aquoio monuiiiciilB foil noith or soulb, 11 nmth, 8 soulh; a hquuo 
monunumlH loll oast oi west No monumonls of any use wwo loft wCnnHing oxoppl 3 
hoaw and lelativply low loelangulsi stonos In anolhn comctpiy, 0 5 mdo out of town 
20 monumQntB fdl noith and loulh, and none essl oi weal Fom monumonls wno loft 
atoning A. small apimg stoitod m the bavioonl of Mr Gmnott's house, which 

depot A stone rlwuUing 1 5 miles souLhoost of the town ms 
comply wiccked, kiUing two peopls (Plate 81o) At Froomnii'a, 8 miles noith- 
SOM of Tomaloo, a laipi landslide was oauicd by tho shook (Flaio 128d ) 

W, thoplaatoi fell in a sUno itnd hioko the showcases 
DU^ t Beach S llolway) — Chimncya won thrown bom (he small collar, but 
(me ehimney (m the mam building ramsinod ^ ' 
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TaiMltta to PUttluma (R 8 llolwny; —Route, eailwaid lo corner miuUi of Two 
Rooln, ami thru miithwaiJ lo Walkci QppIc, Ihonoe oaslwaiil lo Petaluma 

The atone houoc whieh fell and kdkxl two giih in on Uiii iiioil, Ivvi llinn 2 lulu's finiii 
Tomoln Cliimiioys nie (pmoiolly down, Inil lime nic wwiiid evrcpLions Hut ween 
the logponb (5 to b iiiilm soulli ol wetl lioiu PoLnluma) iiini'iwd How ot lining walci 
la lopoited No eidcUb am leiMilcd in tlie low alluvml land aiouiul Ihi* IngiKiiit noi iii 
Chileno Valley 

Valley Fmd, /fonama Counly I'kiinikluin 800 (R R Holwny ) — 'llun' an- only 3 
bnelc buihliiiffi in llio vtUnge One enliio mil ol llic InuiU fi 11, nlliri wnlh wine |mi- 
lially wioeUod llie walk of llic oUiei Lwo liuikliiiKi woie inulially wieekisl A lai)p> 
lioiuc ImubO jiisl wrsi ol town sliifleil lioiu ils muliniuniiing aiul was Ixully vneckiHl 
Gemnol kiss ut iliiiiineys and ininoi ilaiiugB lo uiinll Imililiiigs lesulleil liinii Uie iluiLk 
T hem uo quile a iiumhci of eioeln iii the flal xnlley-^iolLoin luljon'iik A loiuMiilo of 
Bin'oial hunilicd yaidb in longUi bul of veiy Miidil nun'nneiil n fouiul on llie sule of Uie 
vnllqy diieclly coal of town The oliclo lion moved ju^l eiiougli lo make a luiiiiw-liUo 
iidge on the lowei huIo ami hoa dovdlopad oioeln on llio u|Jiioi aide. OUioi Mnall •Jiilea 
oeoui 111 Uio vu'iiiily 

CII M LcBoion ) — Valk^ End n about 85 fool alxivo lulo waUn,aiul Uuno me iiielei 
noai the suifaoe in many plaen Chuniii^n and objeels wine Ihniwii lunlli mal muUi, 
llieiiuilionof UictlioekwndiioilliaiulMuUi; and no vm beat nuiviHiioiil wna loll Jhiek 
buildings woio pmluUy doalii^yed, ami many oluinneya wine Huoim rlown The foiiii- 
daliona of many wooden buildingia wuc darnel, aomo foundalioiu giving way oiiliiiily 
A ImgB, wdl-buill wooden lesulonoe of two atoiiK waa thiown to the -mulli 3 feel aiul Lo 
Iho eobl one fed, and caused lo dn^ down 8 fool 

Blae^/Ud, Sonoma Counly FOiiulalion 800 (B 8 Iblway.) — TIusvillogoibonUio 
nnilh sulo of llio lilUe vall^ lunnuig eanlwmd lioin Valley End The 3 biiok buUiliiigi, 
two alines and a dwolliag, wue wieekod E\oiy ehiinnoy bul ono leiioiled down. 
Sevinol finmo buildings ahitled on than foundatioiin ITio cemelciy u veiy liadly 
wirokod, about 80 pa cent of llio Imgn alonoa fell Of aqumo monuments of appiovir 
iiiatoly die aoino class, llui diioobon of fall was norUi 11, wcsl 14, aoudi B, oosl 0, soulli- 
oast 1, total of diia dM, 81 

Bodega, Sonoma CemUy (H G MbGaugbqy) —The town n on a hill dope ami acek- 
bollom in a valley Muiioumlal by hills Chimnoya aiul objocla wmo lliiown aoudualy 
8ovaal hwsos warn diifled on dim foumldiona, and all chnnniqra wuo dmwa Good 
fiomo buiklings with oliong foumlaluina wae not huil Tbae mo no biudc buildiiigs lu 
tho plaeo, ^t a milo fiom town duno n a buck bmUKliun Aldui Ihn buihllng la omall 
and the huA woik waa bound together with non loda, it was Unown into a hoop 

aaiTA BOSA 

In the v wiMiw of tho Coast Ranges inlaml ft om tho coast, botwoon tho latitudo ot HealtbH 
buig and the Boy of 8an Fiomnseo, 8anta Rosa fiiat claims attontion This mty, with 
a populatum of 0,700, auffned idativoly nune than any othm place In Gollfoinia, ovnopt 
pwihap i Riibastc pnl ^ Eort Biagg Fiof B 8 HoLway a study of the oBocts 
of tho nf Hhqii^ at 8anta Boon and the auiroundmg tnritmy, and on ovoelhuit raport 
by this oboaser follows 

flanfai Wei hM on tho aaatom ddo of Bants Boos VaDay,whidi is hen aomo 7 miloa 
wide Tho vallw floor IB a gantlyalopiiicanayinlplmn with an avnaga elevation of about 
IBO fast within toe mty linnta, fmling with a alight glide to the awampy lands adjacent to 
the laguna de Santa Eioas, which lunadooB to the toothilla on the weet Thedevotumat 
the SeEartqpol ndway atation la but 08 foot above the aoa 
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BEPOBT or l-HE CALIFORNIA BARTHQUAKE OOlIMiaBlON 


Santa Rnn it^lt n on a low-aaile alluvial fin whuli heoila m a naiion gap in tho 
foot-hilh boideiuig tlw town lbs gip connccta with a bnain ot aoma 40 aquaio 
miln, which emptin ila ilmman on to the Santa Bou Inn, in a btieom that fuimoily 
ahiflnl ita eouiaa ovei tlie uopea Old channeh mo atill to be found in plaim, 
nltlio tll ^7 nie uauullv filled by the giading loi btieeti and Imildinga A biidgp foiinoily 
ciobt the main Lhannel on Tenth Stieat, uoar Henilocino The appioMnute oouise ot lliii 
ohonnel n ahown foi a ^hmt dibtonee on Iho octompon) iiig map. No 10 The picwnt ooui'io 
ot the iieek waa adopted but leienUy, acinnilina to Iho taatimoiiy of eaily aettloia Tlie 
walla m (own aieahallow, and none weie upniten tlut had bean aunk thiu the alluMol dr- 

E osila to bodioek With theae phyaiogiaphio condition^, it will be aeen that the alluvial 
in upon which the town lien mu^ ha' e Dm filled nemly lo the auifaoe with giound watei 
duiing tlie eaily apiingtimr Tlie phyuugiaphv ot the vicinity ib one of the tacinis to In 
oonaioeii-d in diaeuaaing the gieal debtiuehon « Inch ana eauaod in Sonia Roaa b> Iho iceenl 
eaithquaLe 

The diook at \piil IS and the enauing flio cauaed a loan of life of 61 identified dead, with 
at leant a rioien ‘‘miaaing," and piactaenlly deatioyed the buaineb poilion ot Siinln Bom 
(F latea 71, Tfi, 70, 77, 7S, 70 ] ^ equivhlent of bome 7 to 8 blockt wab deatioyed b\ llio 
earthquake, and tiom 4 to 5 iilocka by the &e Confiicling lepoila aie ot eouiaa given iib 
to the ovtent ol eaithquake damage in the burned diatiiet The inauiance awwipimiafc have 
worked without any joint eommibbion and no data weie obtained fiom tlum ngenla Jud^ 
ing tioin the unbuined blocLa odiacent, tlie buiktinga in the buinad aiea amie badly wiecLra 
One man told me that a book-btnie — Bouilh Slieet, between Uendocino and B Slieola — 
waa not bidly hull by the quake and that be waa in lu lowei Oooi and theia wan not much 
damage In oontinuing hie btoi j , ha staled that pei^le weie burned to death in tlw uppoi 
btoiy ot the aame building becautf they wece no oonght in the dabiis that thqy eould not 
be extiieated 

Tho aecomponving map ^o 10) ahowa tho aiuia deaboyed by the eaithquake, anil by 
the file, Ob plotted in the omce of the county miveyoi, lb Nowlon Smyth Olnei biui- 
neae man have bineo cnamined the map and ugiee lo Us bubbtanliol aeouiiuu 
The leadenco poition of tlw town oulfeted to quite on erctent Chimneys weie genoiolly 
thiown down oi to badly eiaeked Sb to naeeeaitato thuT nbuildiiw f^om taranly to 
twenty-file leedaneeb weie thiown lo tho giound by the collapae of thoir nndoipinning, 
and badly wiecked In caaea whidh I poiaoiuilly mapoeted, houaoe cloao bTi en giound 
appaientb just the name, weie but blighth damii^ The diifeienac aBomeu lo bo in I lio 
ohusctei of the atiuotninl woik No uniloim diiccbon ot fall wob tound in tho wiockod 
leiidencea The icpoils of leaidaneeb tliiown "ao many Icol" wen nieounled foi on iii- 
vcahphon by the hei^il of tbs undeipuming which evident^ doleimmsd Uio amount of 
motion The aeeompanj ing phologia^a oio dluatiationa Thiuout the town Ihiiio wrir 
numbeileaa minor injuiiea to plaalei and fingilc oitieles 
The phyaiqgiaphio icsults of the shook loem to bo oonhned to aome minoi uaoka in tlie 
vinnity ot the cemeleiy witli the posubto addition of aome amall oiaoks near the mock bid 
adjacent to the tanneiy, oa given in the detailed leport below 
Ur J G Faiiona, eily engweei, lepoiln that he haa found no ehangee In almomontsinoo 
the shock He thinka Ihsie aie no changes in level, but has not yet mode any iiocuialo 
mcnauiementa of level No diatuibonroa of aticela oi aidowalks wore found, mnli aa aio 
common m San Fianriacn 


Bdow oie bOme detailed lopoila obtained tioin icaiilents of Fwuita Bonn and iirinity 
Few people on the alieet at the time ol tho duiok wne so situated as to make any vuluablo 
omeivationa of the immediate and direct zttulta ot tlw euthquako 
Ur J W Broun was living on Tuppm Btieel, between Uoin and Blown Stieota, about S 
blorks aoutheoateily bom the oourt-houae His teahmooy is of lalus, as ho was nnl dm- 
tiacted by any deatruotion of buildings in hia immediate iioighborhood Hb waa up at tlio 
Umeot LrafiiathhoiA and went outdoors to see if he oould notice any waa earn tho giound, 
nithquake waaea haaiog been a aubjeot of diacuwion with him in recent eonaeiaation 
On going outeids he heoid a great noise fiom the west and aaw the tieetupb waving The 
"OIK "nd ™tion of tiees appioached hun, and he took hold of a small tiee near by foi 
Bupport This tree waa torn fiom his gisap Tho giound seemed to be in waaee "about 
8 fart high IS feel long " Looking toaaid the oouiUiouee, he saw the dome awaaina 
weat B^ Mt, ' maybe nmth ot ■ moie or leia in line with him, hr added The dorne 
fell with about the uiiid awing wmeh he noticed 
Ifr Giren mrnpaon waa engaged in atieet sweeping et the tune of the ahoek, and firat 
heard a nunUs like a wagon going oaei oobble-atones He ion around the coiner fThud 
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and Main Hticclb) and blnml in llip aLioel bctwoen llic Ciiaiid Iliilel nml llip pouil-liou« 
Ho bUU^ llinl he «iw iho doiiio aiikinHin(( eoudieuiL niid nnillivnhl, Uin hiLn in dcKiibini; 
Iho iiioliuii liL nddoJ that il wm bWiiiKing up niul down Thud hliret, which luiii boiithnt 
nohl aiul luiiLh ot oa<il " Willi llie Init bwinfi Iho kiouiuI i'aiiui up hIimI ami btnpl," nml 
Ihoii llip liuibliiiR foil "All llw liuildinpi [ell at oiivp, no chip liiil " The doiiic of Uio 
eouil huiiic tpll Ciiil Down Fimilh Uliocl Uio dubi wni en giPid that liP could bOO nnlhing 
llo H suip llul lui henul but onp eiaeh 

111 ppiicidl, iiiquiiiPs ni In diircLion nl lidl of liuihlings niPt no lll•llllllo uii'iwri, oi pl>ip ilio 
niitwpi wHb vuiy deliiiilp with lui iiuliiiitinn of gnml nlisnivutioiiid Inns Many Inhl iiip 
Ihul Lliuio wae im diipclinii of Inll, llkiL Uio IniiUliiigs Hiiiiply iiuiiilihil In Mii> miiunil 

Xlio Mnvmio 1\‘iiinlp nml llw TIuhiIpi, I wan liihl, li>ll no cliiPcLly dowiiwaiil ^'tlinl llm 
cUlnis dill mit rxlPiut lip\nnd llu* walls Id fpf4 in liny diippkun " Tlin irae hulisLanlially 
iny olibPi\nliim on imviinR Uiiii tho iiiiiipil clisiiipl on May 1 

Ml M W ICi'illiby, Iho wnlohiiiiin al llip lAniuny, V and Ropond Klipcls, sn^M IhiiL tlio 
lu[uni in llio vnls was lliiown Blinifdil up nml Ihpu aplnshcd out cm Bill suIps TIui liuika 
lipl In llui wosi A d^loiy fiaiiio Uino lacloiy on Inc* ninth miIp of Llip taiiiiPi y niiumli 
went I oinpiploly down — henna fliillonpil wilh Inil lillle cIiich luin nl lull UiiP of (Tip Ioip- 
inoii snul Hull llio fall was sliglilly lo llio luiilh and tlwt hmvy inniliiiipiy wis found phiso 
to tho noiUi wall on Uio Uiiid ilmii 

A Ipniiiblei woikiiwiii Uui riepk jusl south ol Iho tannpiy says lluitlir nnlioNl cmiLs iiii 
inpli wido nml sPvoiaTioda long a fow days aftoi Uip bhock llio " lliinke tho oiapks woto ucil 
tlipic lipfoio " 

Ml hoaiqy, a leapluii in tho High Holuiol, slntod Uuil Uir vilmilion was oast and woil 
In ch^spiiliing Iho shook, ho slulod lhal in munuig Ihiu a dnninuj loping west, ho was 
till own Bgaunt tho noilh oasing 

Aiallun laigo 1 -story lianio building on lihghth Rtipol with a liiiek and alono fuiiiula- 
tinii wu ahiftn N 8* W On A Blicot, nou Villh, n eotlngo £pI 1 to tho nniilh Tlio 
liiniio at Johnson and Mpiidoeino Bliootu loll to Ihc nnilh, while of tlip two Iwusns at Uui- 
clopiiio and Cnllpgp fltieoM, ono foil eoutlicast aiul tho othot noilli On VouiUi Stioct, 
lusu ill. a ipsuloneo loll to tho east On llaeDniiakl A\ onue, Mi Wensoi lound two houaon 
that fpll lu llio noi tli Tin Inek of liaimony in iho diioclion ol lall, nnd llio sluii t timo^ pio- 
vonlocl on invosLigatum ol llio diipplion of foil id all tlio ipsicIphtps wipi LpcI 

Tlio niain Saiila Jiciw Coinctoiy, jiut Iniyoml Iho rity limits on llip iioilhoiwl, was built 
wioeknl, but not to nuph a dcgipo on tho camotory at l^baetopol Tlio diiMtioii of lall of 
monuiiipnls wna piiiofully nolPil, Init no indienlion of ii^lanty icsullod. Ol squaio 
nioiiuiiiniils ot upiiiaaimatoly m|ual siio aivl coudiliima, 1i lui luiiUi, 10 MuUi, 7 oibl, and 
18 visit (Boo plalB BOv, n ) 

Tlio most maikrcl phyaiogiaphio eRocte in llio vuunity of Santa IliMa aup fcnind near 
IliiH eomotory Just nnilh ol Uio oomoloiy hill ib a swampy depipvaon Pait of this 
hotUod 8 m 8 loot with Iho foimalum of a ciaok along (ho side, oxlimihiig Ini mdiiip 20(1 loet 
Tho onnolny is on a low hill wluch tlui sirston lopuils iis lioing uiud, giavol, iiiul clay, but 
which blioaa a locL} ouleiop, on the casta n udo, ncai the l»>« A iiiipk an iiirh m uimo 
wido wna lound on tho nmlnan pml of Iho hill ncai tho swamp inpntionod alnno. This 
eiark oould not bo fiilloaad foi mnio (hiui 100 fort, altho tho srUon ippoits (hat nl Tost it 
pvtondod 8 or 8 timos that distnnpc A ainall uatpt-pipo on llio Miulhein |jaiL nl iho hill, 
luniiing nutli and aouth, wna pullod apsit A pipe on tiio iiuthuiii lUiL of tho hill, cun- 
ning oast and west, la reputed by Mi Weayu oe pulled apart about 4 incJios Onlhosoulh- 
wost of tlio oomeleiy hill, Mi John LivsQy repoila that sosnal flue nacka foimod acioss 
tlio load lunning noiUi and south, and tliat tho duet was blown away ncai the edges of tho 
tinoLe lie atao umita that the beoa along the load iruo swinging \ay dphmtuy in lino 
with the load, which hue luns noithwcst oho only olha physicigniidiie oQorlii found weie 
at the CimnW Ilaapital, a little muo than a mile noilh ot tho cemetuy lleie low giound 
attbetoot in a amoll hul sank foi come 8 feet and apnogaweioloimed Thcaespiingaweie 
lepmtod os btill cumung the loot of Julj No oonnection could bo found between ^ dis- 
tuibanoes at the eometay and tho heepital In the cemetay a laige tank foil to the nuth 
The tank wee chne to tho watu-pipe that wae pullod apart cm the nmth and eouth lino 

At the (Jathciho Oemeteiy, Bome 8 niilee eoutheaet m Santa Rosa, only ono numument 
foU out of eome 80 of the elobs that weie oommoidy ovulhiown at the mam oometny 
Going taithu eoutheoBt thiu Bennett Valley, no pn}aiogiaphio effocls wao dibcoyeira 
and lor ehunngye uue thrown down 

Not knowing of Mi Butler'i trip to the bouthwaid, I dujdieated part of hie wuk to the 
eouth of Santa Rosa, on the Petaluma road, with the eame leoults as stated in hib raport 


2QB hbfobt or the califoiihia babthquakb comiiihhtow 

Up iha bOuvhI dope of CiMk abont 7 milei aouth of Santa Rma, I found lhab 

ehimnevn won mueh mon rf*TTi«fl «ri than on the load noiUiwaid bom the cieek lo Santa 
Roaa, wlnoh uaually EoUoin the edn of the foot-hilla 
NorthaBBt of Santa Roaa, Mi Butlei npofta that along the nod to the Binoon Dntiiol 
the damage waa veiy dight, ua it wna oleo on the nod running norlhaebt bom Santa Roaa 
towaid Fulton Tlua lood, it ahould he noted, kaepa dobo to the brnt-hilla 
The moat aeireie damage m the eountiy aiouiid Sojita Roaa wn found to the weetward in 
the Tinmty nf fthaatopol 

The gnrt damage in Santa Rosa may he aroounted fin by the phyaiogiaphic eonditiona 
and hy the weakneoa of the buildinge in many oBboa The euid for mortar hiu uaually heon 
obtainod fmm the eieek and contoina conudeiable loam Some of the mortar leems to have 
bean made with good eand and with rement The old hank building, juatwrat of the eouit- 
honaa, etanda aim m that pub of the wiaeked uon, a monunanb to good woik Ueuallv 
thruout the wierked ana the imntai taLoi fmm the walla n aoaily oiumbled to uieohennt 
Bond hr plenum of t^ fingaiL 

(E C Jonei ) — Veiy liUlo damage waa done to tihe ffia munb in Santa Roaa oa a mult 
of the euthquaLe, hut theie wne ammal axplosiona in the mams duiing the flio which 
fallowed In aevanl caaea tho caat-iion malm wcia blown aput, and when unoosmod, 
tha ciuh waa tound to be aepazated tiom 1 to 3 inehoa, aceoidiitg to ehanetei of giound 
At tha geiMiafang plant tho damage was pmupally to the biiek building Tho erntne 
eaat wall foil outwuil, and Uio icnmming wills wna badly eiaoknl The columiib of 
the geaholilei fiamoa wme thiown down, and the wnlei-lcvcl m tho tonk wna loweicd 
about 6 feet The holdeis wme twisted out tiX pomtum about 20” 

(0 T Wii^t ) — Tlicie aeom to hava been two diatuot motions m Santa Rosa, one 
bom nmth to aouth, oi moic piopeilj boin noilh. 30” west to south 80” oast, tho olhei 
lougMy born went lo eait Tho framoi motion acorns to havo boon notioeaUfl ovci a 
laigai aiea and piobaUy siaa the mma ndlaiit Thmo n a bdt along the NoiihwttLcin 
laihoad tmdia in which the west-eabl motion waa npeoiahy noLiocalilc, as shown by 
ohsoivations at tha flour mill, the woolen milh, and the oannpiy Wcat of this bell, at 
tho tanniny on Weat Sixth about, a dblmet noiih-Boutli, oi lunthsmt-aouthoosl, motum 
waa mdieated, while eaet of thia belt, in the reg^n bom Washington Shoot to A ami B 
Sboobe, tho mnlhwcet^outheeat motum waa apoomlly ovidont ^ la tho picdommmit 
nwhon At HumboUt Staeot it becoma aomowhat umfused 
Moat raporta apae aa to "dhoppy," loluy, n up-«nd-dosm movomente following the 
pronounoed hminntal movement, oi bobsracn auceeBalvo hmuontal movoments Thw 
auggnta mtaifinenoo of seavoa The obacived plunxmuaia mi^ bo csplunod by the 
pausagB of a acnea of lonft veiy lapid noithwrslrsouthcaat waves of gioat intonsity, 
and annultaiieously oi immediately IdUowmg the begmning of this aciies, a second anios 
of comparatively short wostFesab wiawb Suiqiosing tbo eiost of tho latter to ha\e 
laacbodahne m the noi^boihood of Wadiiiigt«, A, and B Shoota, and tho lioug^ of thia 
sawb to bo mm tho Noithweabemiaihood tndks when a acst of tto nanthwcbt-southcaat 
aeim swept doim, the two motiona sroukl tend to ncuhabae caoh other m tho nrighbor- 
hood of tho nilraad haelu and aupnent each othm in tho other district It may be 
Buppoaed that after the pasang of this nmthweet-BoutiiBBBi creeb and befom tho paangp 
of anothor, tho sn?BbeBBt waves srani epeoal^ notieeablo near tho nihoad fanitg and 
did UiMr dcabuetivo wmk theie If thia theorv ho ooiieet^anothm "trough" should bo 
found betsieen Mendocino Sheet and the Southern Fkoifio leihoad otation Tho nomo 
what promueuouB diioohcma of Celhpg objeota on Humboldt Street iiii^t indmat e the 
approaeh to this ngum To teat the theoiy would leqmre further obeervatum 
(Marvin Robineon )— Mi Robmaon of Santa Roaa etatca that ha was just aeraae Fourth 
Street and north of the oouifrhoiiaa, and that atfiiatthadomeof the ooint-housB seemed to 
be almost over him, and a few aeconA latw fall dirae^y eaat The hnok bmldiDga near 
him all fdl eaab He belwvee the street to have been vibntiiig in a verticil direobon at 
thedoaa 
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(Cliailc>i Klibcb) — TliPA'ihiaUoiniii Haiibt R(isaw(‘ip ut hisl iioilli and witli, ihcii 
eoBl Olid we»l, and fiiuilly A'lilu'al Mi Kolics iclalii an iiibtaiuio iii iqpiul lo Uip oniUi' 
quake which occuiinl alMiiil M yraie ago Al Uial liiiic hiiUiii fiiiuoi euiiic up rioin uiulm 
hn lioibc which alniosl diuvn his fniiiily fioiti luniip On Apid 10, iwu daya licfoic Iho 
chock, aulfui fuiiub onnic up wiually as hLiong, aiul lie Lnkl Iim family UiaL lie bcliLvciI it 
nicaiil anolhci cailliquakc 

(Ml Mdlei ) — Tin vdnaluiin iii Raiihillosairaio al fiihl noiUi and bouUi, Uicii caal 
and west, aiul hnally wilicid 


vnanry or sara sosa. 

(Diuiy RuUei }— Ncni llic lop of Tayloi IbU, m a inaishy plaeo, Ihoio was a laiuMulc, 
Ihi* caitli havuig shil mi a rinyry bolloiii In Upnm>ll Vnllqy Uh* oounliy is hilly, with 
Rome undeilyiiig Insallio fmiiialiim, and vciy lilUo dnniago was done, llcyond a ihsr 
lance ol abmil 3 niiks fioin Sanla Rena, only an occasional oliimiicy waa found Ihal 
liad lipon iiquinl, and Um cflccl was much lea aa highoi giound wan rcaclicd Along Uio 
tionnnia loail lo Ihe Rincon disliiet mIiouI, beyond 2 milm fiom Hanla Rim, Uic flnnugc 
was vuiy sliglil Tin road followc Uio deck, but hare Ihe hdls come down lo the eiudc 
Uvei half tlic chimneys wrao uniq|uicd, and nono weic eomiilelcly lluowu down c\a>pl 
iiglil along llic oipck No boltk<s noi gliuBOB wao Uuown fioin 1]^ hm-iooiii idnlves 
Along tin oiuok llic aliock was nuno aoi'eio lhan liaek IVom il In Iho viclnily of the 
Soinnia County Ilotiillal, lln md is smy like tin Sanla Rosa anl and Un ahoek waa foil 
nunc Ulauflb and boUkn wcie Uuown hem the ahclvn m Uic Inu-ioonis, and al Um 
hospital a niarsliyiilaccatongUm Clock alipl toward Iho erauk and Um flow of hpnngs waa 
gieally inucascd, Tim hospital also waa piclly badly diwAg nrf a liip waa mmln mil 
on the Petaluma looil lo Um Cbiiclaiid dialimt aeluxfl, Ihon lo Oolate, lo Um Duilioni 
disbml scluKil, ami Imck to Santa Rosa The toad fbUowDd Um bam ol Um hilla foi 
about 7 uiikM, then Immsl into Um vallqy and was on Um volley floor Um lomaiiitks of 
Um way On Um hillside vciy hlUo dam^ waa dono, oven to oliinincys, whilo in Um 
valley Um chiiuimyH weio ns a lule Uiiown down I enukl hem ol no eiacln in Um 
giouiul in Um valley; oml in only ana jdaoe, ahoul 2 miles fiom Santa Roaa, on 
tho Pelaliima mail, could I hcai of any iimioBBO or change m the flow of spimgp 

l>iMn these olfsnvations il was aiipoienl Uiat hnea of cc(ual intenMly would fallow Um 
roiitiiur and geological linn of the oounUy, and that Um cliancln nf Um aod mi whmh a 
Ijudihng bUmd dcloimumd Um dlcet upon it, a the oppaimt mlonsity of Um shock 

Tim gonaal iirotion of the waves oi the eaiUiquake, aa lepmled lo me, was fiom north 
to souUi 

Ctriata (C L Jufficy) — Al Oolate, 0 or 10 miles aouUi of Santa Rom, on the open 
lovd flooi of Um valley, tho auifaco of tho ooiUi waved like watm , ofajeola wno Uuown 
souUuml, hanging olqpela swung noithnaat and aoutfawest Only ono mMiini nn ms 
obsoivod Ticca awoy^ heavily, And tiioro ma a aound oa if a stiong wind wcio ooming 
belMO the earUiquake began 

iroUc SaH Remt (E 8 Laiaon). — At Um nty pumping ataturn, 1 5 milwi coal 

of Santa Rosa, Ihue oie 4 woUa dug 50 feet and eonimotod with a tunnel 450 foet long 
Withm eooh vtll thae la a bored w^ 8 inohce m diameter and 108 foot deigici than the 
dug svell The water bogui to naa inmmdiately after the ahook, and haa ribon, Mioj 8, 
1006, 15 feet hi^mr than it waa before, eltho the pumps have been lun to their full 
eapacily The watei taataa more of eulto auioe the rimok The shook ceuecd tho pipn 
and boder to bek 

At FMera' mnidi Um weim qnmg wee httle effeoted Mr PeteiB, the younger, aeya 
that for a day a BO after the dmek Um water m tho spiing wee Jower, but that it m now 
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Sfhaalopii, ffimoma CouiUg Fqpuhtion 1^3(0 IR S Hdwa} ) — ycwial biiiklingh 
nwe Lonipletoly wieckul (Plita SIa, b i Tlic ^hloiy Knonlis IIoIlI, a Iiiiiiio 
building, \nieeiiiil with buck, nont oninplately down, flattoning the fiisl itoiv Tlip 
widh of the hotel tell out, so that the oecupout^ of tlie looin^ m ^ vcoiul bluir wulkml 
out on the giouiid Iciel The uppai pniL of a btisk 4iiblc wna niecLcJ, al^ Uie uppei 
paiL of the W'alkei Building, u'luch is tn the lUHth in the same block Ibiee stoies just 
couth ol tlie post-office wcie eompk Icly wieelccd Nnith and oouth nuIc nails Iwilli tell 
south, one tailing out, tin* othei into the buildmg The eonlints woio horllj' scatlpicil 
A new flame hoiw, a 2-staiv eli uctuie, was moved fiom 3 to 8 inches on I lie concieto 
foundation and tlio walls wmo uaJeed and wienolieil 

The icmctny, about 07 mile west, is moio scwicl} wiecked than the Sonia Rosa 
CimctLi} Ncnily 00 per cent of tho luonumcntb of anj sue irate tliiown ilnivn (See 
pinto SOi, D ) Hie gicat mnjoiitv ot sipuuc inonumonts lell south Tlie hca\ v Talmiige 
monument was niof^ southMsl on ib bone The sheet lead iiiirlei the southeast eoinei 
nhows one xt of icguloi stiue, the leoil undci the nuith roineis is untouiheil Ciaihs 
aecm in tho giouml ncoi the ceineteiy and near the BuiLnnk lanch 

III R M Halliaway, willing horn a plsee 3 miles noi Unrest of tidbaslopol, sends the 
following infoimaLion 

Uoiiy fnme buildings in tlie vicinili weie thionn liom then toundations and some nf 
thorn so damoned no to be unuihilnlahle Chimness weic all bluken down, aliio buck 
fiiindCM Theie oie no buck buildings atound heie Hie eoithquake at mi point of ob- 
spiiatiun aeemed to have an oscillotoiy motion, tho vihiuLions tiaiehng noiili and uiutli 
III houM is a two and ouc-holf stoiv tismc budding im a low luin of band 5 hills tunning 
noith and south, west of and paiallol lo tlw Santa R^ VoUey AH objOLU anmed to havo 
a tendenev to move toaaid the south AU toinituie against the noith walla was Ihtnwn 
down Tiolratly, some on the south wall going down oltf , while soma lemauied upiighl as 
tho suppoitedh} the wall Fninitnie againit tho eaat ciid nest walls was moved towaid 
the south 

The ehimnns » idl fell to the south Window easinga on east uid west walk ame wienehed 
so oa to bleak soma gl ws Injui} to the haiae housm in the vieinitv. ipoit fiom damage 
due to folliiig chinmnys, aoemed to eonsiat in thiowing them horn then foundalinns, aiul 
wheie a houM consislel ot seveial poitions in the form m wings, these weio sopaialerl The 
foundations in Home inatoncea ciusht, letting the buildings down to the aiound Well- 
ronblruotad bame buildings, whcie the fmindatums wrn low, did not eoilapse At llie 
hoboslopol OoDietaiv, about a mile west of Sebastopol, the moauments weie neatly all nvei- 
thiown, foUiqg m all diieotiona, iltho 1 estimate that lully halt ot them, if not moie, fell to 
the south I did not notice anj changa in natei lesol, iho change it any being smell Tlioio 
weie soma hssuies mode in the gmund neiu heie 

Fiwedonl Dm id Utaii Joidan contiibuteb llie fcdlowiiig note lelative lo tlic cnects ot 
the oaithquako at bcboetopol 

The violence of the leeent earthquake wns sary great at Sauta Rosa, much less at Folar 
lunui, which is equally neai the ciock and on still flatter pound , and still less at Han Rnfnel 
hrthm south but the name dietanee bom the aaitfaquake Rift At Hebasiopd, 6 milea 
west at Santa Roee, the violenoa woh lelativolv atill gieotei, the Mllon being tiemendouslj 
shaken up At Buibank’s laim, 0 6 mile west of Sebastopol, I notra these things In the 
lot adjoining, to the ooiitli, the loiI being elaiei, theie la a higecnok lunning noithwesL 
and southeast, oi neoil} so, and, aocoiil^ to Buibank, 0 25 mile long It runs thru the 
fleldi and weeds, and wob very distinct on August 5 The end of Aia crack comes up 
against the aeiidy hill occupied by Mr Buibank'e oichonl The ernck docb not ehow iiself 
in the hill, but on the east sode of the linn of the eiack the lowb tit bees and plants were 
ehifled towoid the south — oi, if you piefer it, thebe on the west aide towonl the nmth — 
3 or 8 feet A well of Mr Buibsnk's, sunk m the sandy ground, ib bodily diitted, without 
being injuied, along with the ram of plante between whiA it k plooed No crock appean 
at tu eurloee m Buibank’s ground, but on the other dde of the hills, to the noith m it, I 
was told the endc leoppeon 
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Vpioirling to the icooiJ of klalthtt and Holnavi aimil'u ciocki ajiiioni iii the bdine lino 
1 milob and 0 rnilns noilh nt PBltluma, iind theie boom to bo ntlici bicaU on tiui maj' luwaid 
JVjiiil Uclboda It appms ocilun that ihu hid ei>icL is nn niilhquakc lift, and that tin 
distuilmniLi at Santa Itosa and Uebailopol aio due to this and iiol to ibc iiuiiii Itift wliwh 
lies piiiallcl to iL tu iho west 

Hi C! Iv OiLlint ulso visilul tlic Builiuik faiiii al tJidiistupoI, niul uiiiLhIiuUm tin 
rnlliiwiiig iiuhi iclLiiiiig III inuL to tin tracks ilisi usl bj' PiPbulimL Joiduii 

III TaitliPi DuibiiikgavoiinaiiiircounlofpctboniiIpxi)etu>iia»«andof vaiiniis pliciioniciia 
at S'lnta lliisa, und 1 icemd suili items as aie supplcineaLaiv to PiolcMOi Midway's lepoil 
III liuilhuik wai uw<ikp Bi the linn llo unmmi'itelv got out of boil, but louiid ho could 
not stand, aiul scLIloiI li lek against tin bod, luililing on to the « uulnw casing and Indpost 
Tin iiiiiLil impulsu was fioin tin west, and doiiiu tho hist poition ot tin rnitliquiiko tin 
inntiiiii was nwillaloiy, pml and wpst Then it boeamc oscilliitoi)' iiuilli uml south, and 
at tin plihc tinio was a euiiiplpx miituin whii.b In c oinpaiod with that of a t i>vipl in a olnppy 
si>ii Fiom tin window he saw tides naving, and altei tin tiemoi hod leased In seoiinu to 
see a umtimipcl disluiliaiirc in tho loot-hills at tho oast, ts tho tho tiemoi was icl rcatiiig in 
that diioilinn Ife -and that inuiiinall] avoir one in binia Itosa wlio was on loot ut lln 
Lime was Ihiiiwii bi tin gioiiiul, but that men on hic>bhn wcie not up^L Duiiiig iiioio ' 
than M wait' icsah'ueo in haiila Jtiisa he luul lelt about IdO eaithqu'ikes Noin woie 
ooiiiiMiiuIilo ui yiolpnco wiLli lln leeonl oin, tho boicial Imd biokoii clunmets A iiiimlni 
ot eaitliiiiukn which wue lelt genoHh in Bantu Ro^ had not Ineii tciL at all m hubiistoinl, 
Biul In Uuiught tint Santa Rosa noa pcculimly Hubjpcl to bhoiks 

A alnok WHS loll m HoiiU Roui nn Apid 17 , lOUb 

Hi Taiwienco, foienuiu on Hi Iluiliniik's faini H Selnstonol, slidetl tint men standing 
01 wulkiin at tin lum ot the shopk woia ihionn fiom Llnu loot, ob weio cows and lunces 
Tin hniali luniso on Lln Ihiiliaiik iilooe was moved liom ilb foundationa afen iinlus donn- 
hill, ond Hi Inwipnra inanlioiml a numbei ot houses whuh had moxod vaiinusdutaneob. 
llipdiiPolioiiinovei3 oan Imng downhill On tin Ruibanklnim asniall lanilslidcoeeuiiod, 
a loypi of iiuusL soil inily a few feet in thu kiuia moving down lln slope, iiiLioduuiig bciula 
111 vniiouB lines of i ultivutcd plaiitb 1 uiw anoiliu feuLuio of this soil on an odjaeciil turn, 
and waa laid of ollms wlueh I did not visit 

III a gnuiiU iKite uii Un iiilrasily ot ilic pmUuiiuko, apirnniliHl to ili'tiulwl nlisei vntions 
wliiuli luivo 1x1*11 iiuoitKORkil 111 tlic luicgoing nccuiiiil ol tin disltilnilion ut iiiloiisily, 
Hi U K GiUMWlsnys 

In goneiol the vulenco seems In have boon km in Petaluma Unii in Sebastopol, Sonia 
Rnsa,orHaaeama, ' ' ot that it H mom tin main fault, Aaeompoied 

with Hclnslopol lUK PoUluma wemi to bo on leilatavaly him giound, 

eveoiiling a smidi disbiirt boideiing tin maislios In a goncial wbj% I lliiiik tin leLitivo 
vuilonoo in tin thioo towns coiiospoods to the chainoloi ot then fouiulatioiis, but ennbidoi- 
iiig Uie flistiipl as E wliolo, u relation to distiicls ncaiin tin uioui fault, it la oleiii that lln 
intonuly woa exeopiioiiall) high 

AUnoia, Sonoma Cemly CB S Ilblwiy) — About 6 milos noith of Soula Robb, at 
Alliuiin, oneks aio anul lo have opened in Uie loid, and eptlngp to have (lowed Cm a 
shoil Lime Thoio was no indicatum of ciUm last Hai 

MatL irad Springs (R S Hblwiy) —Tho coneiele walls of acvoiol spiiiigp wcic 
oiackod and ilamug iid Ghnniuiys fell on tin house Tho spiings ue icpaited as flow- 
ing much nunc ficcly, and tin lompaolmc of two of thom is soul lo be veiy much hi^icr 
tliMi boCmo Un oorUiquBLe Thiqr aio now quite wsim to tho hand, and it la uid that 
tiny wme Fmmpriy c«dd 1 could get no idiafale intoiinatum oa to tempeiatuiGS, la no 
lecmda wme loqil The imieased flow ■ mdependently Indicated by cucumstantial 
ovidiMno 

Tl'indiior POpulotumlflO (R 8 Ublway) — Hne 2 or 3 biuk buildings weie badly 
wioekod, and t^ walei-tonk at tin lailwoy btation waa oseithiown oemetay 
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aboul 1 6 milm south of Winclhoi n on loir, lolhng hilk Only 4 monuments out of 35 
to 40 ol the di«9 wiecked at Sebastopol and Santa Sosa ivue tliionn down 
GuatueJle Fopidation 50U (ASHiolwayi — In thih town all buck biiildmgsucie 
badly wiaekad aimiup>b goneially fell The Oommeicial Hotel, a liamo building, 
was taisted shglitly, ooutiaclocfcuise Undo the house of Ui Tuinn, which b built 
on piles, the pita on the east side weie thiown 8 luehes east and those on the west sale 
4 inches nmlh Hi Tuinei lepoits the shock sa eleaily from noith to south His 
wmkcaaes wcie thioan fiom north to south The comsteiy, which is on s teiiau 100 
feet Iv sneioul above the flood plain on whioh the town stands was veiy slightly affected 
One monument is lepntod to ha\e fallen Thiee oi foui diow di^t shifting 
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PebifuMa Population 8,000 (R 8 Hulwav ) — Tlie inqiectoi of ehimneys lepmled 
that the peat majoiit)* of diimneyu fell (See hg 04, page 841 } In east Petaluma, on 
the lowland, all but 4 Ml Thiee hiick stmes had the entiie front thioun out, and 10 a 
moie hod Uipta ot fiifrwalla thiown down The stone hay-bsin ot McNuu nas wiccked, 
also a comer ot the stone waiehouse The O^toiy btiek silk toetoiy hod eveiy eoinci 
wiedked The ecntial towei and the hugs buck chimney wue tbioun doun The icc 
[dsnt near the station had the high buck stack thiown, wieckmg pait ot the buiklmg 
The Golden Eai^e, a 4-stoi v hiiek flom null, was not damaged, tat the 1-btoiy addition 
andal-stoiystone woiehousehadpoitionsof then wnllsfall Theiooie no authenticated 
lepmts of eineks m Petaluma noi in tiie low tidal landb immediately adjoimiig Vogue 
icpmts to this etfeot weie not veiifled iSeo ptao 78a, c ) 

Zekesiffe, SoMma Counln (C A Bodwell) — This plaoe a about 6 miles soulhoobt 
of Petaluma, on a hill doiie nooi tlie tidal maish of ^tsluma Cieek Chunnpys wme 
ovmthiown, plastering bsd^ oaokod, and distiM btokon Chimneys and objects weie 
thiown to the southeast inieie wnc 2 maxima m the bhook, of which tho becond wna 
the aliongsr The mmeinent wsa fiom southeast to northwest 
PHaluma norAward up Senama iTamlnm (R S Ihdway) — Noi theast about 2 miles 
oaosB the low land, ehimnaya wme thiown down and fmnilmo wsb moved No macks 
wme lepoitcd in the giound Thence noithward to an elmation of over 1,800 teet, 
neaily all the bnek ^imneys wme down Houses aie usually i™il 1-stoiy ftomo 
buddings Aiticles wme lepoitcd thiown bmntheshelvesandfurmtuirmosed "House 
slinken so aeverdy I coidd not walk scioss the flom," was a common atatPmiMit No 
londdides were lepmted, oltho quite a number oceuiied m this legion during the wmter 
Ptlaluma /o sAutupol (R S Holway) —A diive along this load, whidi keeps nesi 
to the western line of Santa Rosa Vollpy, riiowed sa iiiinwMing intensity of shock bom 
Petaluma towjid the noiUiwmt Chimnovs wme quite gsneially down along the entiie 
line At Jui's rondi, about 2 5 miles noithwest, 8 eiochb with a veiy digjht dippping of 
small bloehs between them, oie leported A temporsiy flow of water sras leporled bom 
a ciaek hy the load Smd ciaeha were leported on the road about 4 miles born Peto- 
luma Nesi Stony Fbmt solmol-houae, about 6 miles out, 10 madks aeiosa theioad were 
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100 yaids oi moie m length Poui mdes fimn Sebastopol is imntw ipnikiiAb at Davis’ 
mneh, whme a house was thiown bom its undeipinmiig Craoks were lepmted at 
Hansen's and sevmol plsea ^Hisra is a dtainnt incresss in macks mmI landshdes m the 
appiooeh to Sebsstopol 

San Rq/bd, Mann CuuH^ Population 8,000 fR B Hblw^y) — "Half the ehunnnys 
down"wBsahequentiqioil Hostot themweraiebudtatlhetimeofmy vhit "AW 
Flostm'a {dace, on the hiHs to the north, hod 100 dhimneyB and only o n e fell " A bnek 
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building one block iioilh of tlio stulinii lud Uir lop of tlu* I'liil wall tliiowii down \ 
3-BtoiY buck liolcl nas vmy bliglillv iituknl On kla) 1 tlu lonii iliowtil no sign ot 
iNnlliqiiake to [lie casual oImivli Aciackono blnik long, iu)illiaiul*anilh, in lowland 
ni'Oi llii‘ sl.iLion ita 11 polled Al tin* Hotel Han llaloel 2 iluniiu> 3 s loll on Llir loof muI 
ixiich Al till* u'lUvLny, 2 iniks noitli ul Han naliu.‘l, mil}' J iiiuiiuiiu'iiLs and sonu 8 
flosses IpII Mi Wenici il|ioiIs that on 12 Intusis neu llie slnlioii oiul Uui IIiilcl Han 
KaIupI cliiniiuvs loll oast kf} own iiuiuiius up loan aim gji'iunnll}' nnswi‘iod by “all 
diicclionri,'' v lui as tliiinnoys ane coiiciinod 

Han Aiisflmo Tboiikigical Hiiiuiiaiv la aoluno liuililuig on a looky knoll, nol linl by 
lods Tlie liiwor ol the lilaaiv loll, ]miI ot it cmsliing Lliiii llir luul lo tlu‘ hiit floor 
Al llio doiniiluiy llu.' toping on lop ol llio walls aiul tho chinimqs liai’o fallen on all sulea 
of llio building 

Ml Flank M W'alson icpoils tlic following oUorls ot llio oailluiuaho m Han Rafael 


In Uio diug slnie of Mi Inmqn, Fouilli and C Btioelb, huiidiods of buUln weio lliiown 
fiinn slialies luiimng oast iind wrst and boltlca on shelves tunning ninth niul boulh acie 
Ihinwn puinllol ailli ilie shelling 

Vl Hi J'aul's (’liuieli, Fouilli and U hlioets, tho thimiio} moicd It 375 inch bodily lo Ilia 
koulh, Biul bucks note ciuslil oul on iLo iinith side A cliunniqr to llic west of this was ovci- 
Ihioan The Giamnuir bchool, west nf this chinch, luul 2 olnmneyi doiin Tlia High 
Heliool 111 llu> soulli sufloicd no damage, but bottles moved on a ahoU niosilv lo Iho west 

At llio liouyi, 17 Fouilli Hlioct. on loiel land, Ihe oooupnnts fait 2 aluuka wilha seiy 
slimi iiitoival lioLwecn, the fust being Inngfi ow bghtei than llm looond Tho gononu 
diieetinn of iiiinromenl was lliouglit to iio east and wont Tlie eliinincT tell cast Tho dock 
slopl Tho bhork was liglitoi on the iisuig ginuiid lo tlio south, as inlet icd tiom lohs damage 
lo cliiiiiiiovH in that diiorlion 

Al the lioun ol Mi W Uolieilsim, 20 Fouilh Hlreet, on k\ol land, on UTHind-down 
motion woh c\poi loni ed Tho middle iwi luiii ot tlm ahoek was Iho heavicsl, aiui it was iluin 
tluit a inoildo iiiantel Irll ooat 

M Iho building occupied by Mi Cieoi|p> I) Hlieaioi, 300-310 Fouilh Htieeti on level 
land noai tho driMil, tlieio is a tiark luniimg noiili mid houtli, 1 iluninous lell west and 8 
unat on n flat inol Tlie ninlli end of a wall ol Uia budding tell out down lo llie lovel ot tlie 
sreuiul-slniy llooi Tlie niping on iiiiiili and south WHlb loll oil, mid plnslci was Imdly 
riaekial on iiiBulo imiutions In tho adjimiiiig house. Mi Josopli Fai Fiiinehi wob awako, 
Ins liod 1 } mg oobi and west Tho aliock was noilh and south Tho chimney tiiim llio iiovl 
liuildum ciasliod down tlnu Ins housa 

Al llio office of llio \ 7 caloin Unum Iblcgiaph Oo , 008 Fouilh Hliool, a olook facing tlie 
onat alopl at 13 * A h 

Al tho jowoliy stoic of Mi J D Ronnotl, 70 D Fourth Rlieol, on lovcl giound, 2 Luge 
aeouialo jieiiduhini chicks hung 10 feet aput, ono on on east wall and llie olhei on a wobt 
wall Ono aloiii al 0 ^ 12 * 30 *, llie otlici at 5 ^ 13 ” ThcbO clocka do nol vaiy 3 saconda 
in 24 houiM, and weie imht al noon of Iho pioviouf day 

Al tho (hand Omtial ifotel, 720 Foui tli Bliool, on loi eiland, on up-and-down motion waa 
foil, tlion an ondlaUon fiom oasl lo west Tlie building, built of biiok in 1800 , la 8 btoim 
high H bho ws g rioLh 0 B inch wide in Uia eoat wall, intending fiom iheiooftothesoeond 
floor, and thoio wcio also nocks in Iho aouth wall oiei the windows Some plaslar fall 
and ono chimnqy waa hrokon 

At Uia houn of Hr (Jcoigo I. Richoidson, oounty suiievor, on Harcouit Htiaet, on loval 
land, 2 ahocks wno espoiicno^ the hiit ai^cntly heaviei than the lecond, both being 
of aboul Uia auno duration Tnia obcillBlion waa fkom oast to weol No damage to iboh 
A t hii offiee in Uio couibliouse, the maible back of a waahsland woe thrown went, 
and plaahu woo nodked on oeit wall ... 

At the ho o— of Ml L Aimstiong, 200 Hosi Htieet, on a billnda 60 feet above eearksel, 
imlk and eioam alopt horn pone a httle ninth of northwobt Thera was no damage to 
hiiiMmf p or ehimneiyi m the naghborhood. A Uackening in violence waa noticed about 
the miwe of the ehook ... 

At the Bon Fnnoiaao and North FOeific laihoad depot, on level land 7 met above oaorievel, 
the " vfiit opoiator. Hr Yeinaa Giiiham, nporta flnt an oaciDalion, then an up-and-down 
movement Buildinp ehook for 2 mmutee by the watch m on eoet and weet duectum 
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Tha clock stopt 6^ 12^ 3ir It data not voiv 2 keinnd^i in 2t houia, nnil it tat daily In 
telegiaph A cijck wu toiraecl in the aiounil 10(1 Itel Iona, lunniiiff nnitli anil south Tlie 
aieatnt dam lu w h halt a LIolL iimlh ot Mie depot TTie depot itvlt buHeied no imui 3 
At im unocLupicd luiu^ on D htioeti oppouio Ims Stmoti u chunne^ ino\eil 1 iiwh ue^l 
and twisted clni^ai''e nboul 6* \ Mconif i.hiniiieY moved bodili west Wiud t) 75 inch, and 

was amilaili lolated All the phiinnoya m thh lainilv woie Junn 

Vt the giouei] stole ot Ij Kulepki, Fust oiul E Sticots, u 3-sloiy bmk buildiiiff, nil 4 
cliimiiB\b aeie eiaikcd but left stjjulinn Qoode in tlio stiiie weie Lhioiin liom slielvib 
lunniDiE noilh and bouth, uid to i less riigiee ftom slichieb lunning cist and west Homo 
plastei tell tioni the ceiling, and all chiniiii^in Llio ncighboihood weie damaged oi (hiuwn 
Ui W Roteitson, Lit> inspectoi ot chiuinersj lepoits that thote aio 1,2(10 chimnets 
down -™i many moie dsmii|u'd Piobablv 100 wme twisted, the smount and diioclimi 
ot the twibt bniin quite viiialjk Most oL the chminios, hnwe\ei, fell noilhcastoily On 
the hills tlic sho^ w in lightei , , 

\t Hrheulien I'aik, 1 6 iniln cast-^utheael of bin Kafnel, on lind 7 feet 01101 % sca-leiol, 
2 ahockb weie felt the hist light and long, the bCLuml haid mil ahoit, the iliieclioii oL 
moiemenl beingcist ot noiLli Theie eras no aciiuus daniigp to buildings ui cliumicis, but 
watei-pipes wcio biokeu, and theie weie mu^y biuall htauice in the neigliboiing giouml, 
lunning noith niul south 

\1 the Cntliolic CbmLteij, 2 miln noiUi of Han Rilarl, on ininggiound, an uivaiul-diiwn 
movement was e\pciienccd A elnck in. llie hoube ut the guaidian tipt ovei , bul 110 d'lmuie 
was twj bMiinxl in builflmgs Theie weie 3 moiiuraents and a few light liussCs oioilhiowii 
m the cemetrii The ciiiiiin^' ot the biitk toid, a mile to the ossl, lemained inLael 




twibtri clockwibB 10", and the rhimnev on the chnieh novt dooi wis aftebted in the samo 
wav Things on the w ills tell tasL One bbioiiiP\ tell west 

NorabUjB' U Watson) — Townibsiliiatcilonsbiiinggiound Hi A bcoUsiiiliMimt 
2 shocks wac Ml, Uiu hist i>asL aial wcbl ami light, dm sucomi noilh oiul southmul hcavu i 
In tlio giounv stiiie innnnl goods wnb tipL ooulh on iJiiJvcs luiuimg tiuilh ami hOiilli 
Chininuyb as a lulo wcie not cUiimgiLd, but tha top ot Mi Heott'i ehimncy iiiincil 1 iiibli 
to the southwest Two cloekh wac ntopt 

8oiifafi(o CF M Walwii) — Neatly all chimnc>vs wcie Ihiown, most nl llivin lolling 
about noilhwusl Mi I^nilon'sl-stniv lioubo, onalnll nhout lAI tcct aliuvi>sc>a-lo\i>l 
on haid lock, was inovcil bli^illy to llic w(r<L on Us fouudalionH On this luiiisu 2 rhiiii- 
nejn Icll to Uie west The enilh waa blocked on tin low gioiiiul luioi llip slalion, tlio 
iibsuies lunning noilh niul souUi Tlie inilruad rloelc sLopt at ^ Id" 

ill Tamalpait (W W Tliomas, ot the Wcotbci Buienu OIncivatoi\ I — Tlu> obsavor 
toiv Is in a 4ight depiuNon between llm ca-t and nnihllo peaks ot tho mountain A 
numbia ut loun^il peaks loi m % lAomincnl iidgu about d miles in length, cxU'iuhiig iiuiily 
OQbt aiul wl^L, and basing on asnagi' clc\M.ioti ot about 2,500 leel Rorks aie cvimseil 
bveivwhao at Uic suitoca No rhimncvs noi uthu toll stiuctmn wao osathiowii, but 
oinoniLuts oiul small objects wcio thiuwn fioiii blidvim thal ion noith and south, oi wpip 
moib 01 lorn ilisplaccd in a iliicolwii homuwlial suiilh ot west oi nwth ot oast tiuin tlicii 
oiigmol positions No objects tell horn shelves tliat ion cost and west, and no object 
moved noith oi south ot ib usual place wim oImisciI An nnemonuilei toll fioin tho 
insbumcnt stoiul lo the flom, whne it lay m a rluection about srcstaoulbwcet ot its 
place on the btoiid Hio lustiuiiiait is so bolancul that it Lakes oo gicatm fmee lo oi’oi- 
tuin it in one iliiuctioii than in aimthei Time wae 2 masima in Idle shurL, anil the 
hisl wob tlia ntiungn The dnoction of mos'oniunt was about wcat^uthwcst and castr 
noitheoab Avabcal movement ib intciicil hotn the fact that all foui ot the diioetuin 
aima on the tuple legiata lecmderl at one tune Hus would indicate that the instiu- 
ment lecuied a sudden jai oi saie> of jais m a veitaial diicetion, foi no elecLiieal eonlael 
not any amount ot lataol bhnJcmg eon cause ell Eoui ot thoee oinu to lecord at the eomo 
tune Some {dastu Ml, and a jiait of a looady constiuctcd stone wall was thrown 
down 
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At^el Jtland Ligid Shatum (Mis J E Nichnlb) — 1110 ailuKk iibcmblcd llio jolting of 
a inilaoy tiaiii which, lunning at full sjxcd, luul loft tlu* tiocLs anil wn^ Iniiiipiiig o\ci 
Iho tun It was aecampaiiiul hoin tlio bcgiiiiimg b\ a kiuil lunie which giadimlly ilo- 
eicasod oc die jolting moluin ccaiul WaU'i ilaiuliiig in a jioil wob tliiowii out U fopl 
tiom luallicast to soulhwuat Tlic thick was hUijit llu* Imy was laliii A uaiu'iil 
liaviniont won cxacki'd lo piou»i Tlio staliuii ib on sulul lock 
I'cibo Bvam libmd Naral Tiainuig Slahtm (Cai>L A T Manx) — A heavy vibialoiy 
•JlOCk WOb foil 

A/catiat lUand — A licnxy hluiek was Ml in whicli Uioio won* 3 niiraina, Uio niuhllo 
Lcing the stiongohl Olijcctb wcio oiinliuiuiil ui cvmy ihiocluiii 
Saulkeatl Fmalbm ItJand (Joiun A Uoylo, onsislanl oliseivot of ilu‘ U B IVaatluir 
Uuicau) — The giouiul la coiiiiiosul olmobt eatholy of miIuI lock Tliv WcaUioi Buioau 
buikling n on a nuiow nook, 16 loci aljovo bcarhivcl, botwevn 2 (Mvibi oImiuI 8(10 loci 
higli Objoetb in Uin building wao Ihiown cast A btoiic wi‘igliiug alwiil 100 jhiiiiuIc 
olid 0 India wcbl by bouUi, ^ woe turned shglitly oountoiolmkwisi* Tlino was no 
lotaiy lun \uitiealniutiunlelt Thoiowcio2inaiiinn,ol which the fiisL was (hr sLrongei, 
and Uic inotiiin was cast and wcbl m both eaoa The only dainogo ibiio was Uui iqiuiung 
ol a mock acitM Lho oniiio honl of Iho fueplaeQ. Twu rack blulos, of about KW toiib 
each, orcuiicd im llio wost end of tho idand Al 10^ OfT \ if , Ajnil 18, Iwo dislniit 
vibialioiis wcio Idl They wnc aho fdl I7 Mi Lqg^, of lho Woalluii Biuoau Htaliou 
at Point Rqya Ia^Uioum, with whom Ur Boyle was tolkiitg ova llio Idriihaue nl Uio 
time, 8 aoco^s b^e they wae fell on the iduid 


aaiQHA YAIXET 

In the Sonoma Yallqy Mr E 8 leieen made Uie fdbwing obwrvaboiia 
Mdiia — Ghimnoys on ell down and jdaata bomowhal Inoken Shock eoinowhal 
lea than at Santa Boa 

Botwum Melila and Kmiwood onndilion wae about tho sanio Ncail} all chimnoiji 
worn thiowa down or twielad 

Kmwaoi — Mat of the dumncjii wmo down The bilok liold was luit muoh uyinod, 
but a fow poaly coiibiiuctod l-eUuy eUmo buddings wmo somewhat damagod 
GIm Men — Chiniiiq}b wae nculy aU down. Pbpp’e pomly oonetiuetcd ftoloiy 
btoiui budding wae damaged eo that Uio uppa eloiy had to bo tom down One wdl 
of a buck budding wIkmo baca hod boon icmovnd to malm 100 m for a etairway waa 
much enckod llio otha walli wnc hlllo damaged A clock with a helt-eoeoiid jien- 
dulum, faung couth, stopt at 18^ A fiicman and on ongmoa on the Ben na»< 
oneo ^ Nathweetem Boihood ay that tho diodt olaited at exacUy 6^ 18" 

EUndget Slate Ham — All dimmcyb wao thiown down and the upper etaiy of oedi 
ot the 84toiy bwk buddings wn k damaged that it had to bo iwiosed In a fow 
eaiKa thae srare aache in the Iowa atona One leigp deotiic elook with a socond pen* 
didum, foang northeut, stopt Anotha clock snth a half-eeoond ponduhim, facing 
southsfeet, did not atop, but its pendidum was turned about 80” dodewM 
AguaCahmle — Hatof thoohimnrye wmethiosmdownandtheplaeta sraaaaclnd 
Thae was htUc damegn to the biek ^ adobe houm 
Bayee Hal Spnege — An orleeion well 07 feet deep now yiddb a leiger etraam 
EfFcraiio — Meeily all dumneve wae down A dock with a half-eeoond pendulum 
and facing nst atopt at UT 

Sonma Population 060 — Chunnqya wae neuly all down Some of Uie bndc 
and adobe bal^ngp wne damaged, but the shook ima mueh lea aevae than at Santa 
B es a At the Hillaide Oemetety, 0 125 mile eaat of the ndrond depot, out of about 18 
tombatona over 4 feet b^ and having the uaual oquoie or lound eation, 18 wwe 
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luined on thou bom bom a Few ilrgieLs to 20" eounUaclockwi^j 2 wmc down anil 
3 hod tho top miumantB thiown olt At the Catholic Cemetny, out ul d LombbbmcB ot 
the above typo 1 stone wai^ tuinal cIocIewkh and I oountttolockwi<aC Tins ceino- 
teiy lb in the vollcv Tbe Vsllc} Ocmeteiy hi'» 2 tumbslonoa out of 0, of llie abovo l> iw, 
luincd eountdclockwise Tlie dononu Valloy Kgh School hod 3 ohiinno}^ out ot 0 
tuinod countciclookwiac, ilia otha 3 foil 1 found chiinncyb on 3 othet houbPb tuincd 
countcidockwiac, ami 1 chimniy tuincd elockmae Two miles south of Sonoma, at 
Hi- William Clcmans', oil 3 cliimnqra wcic tuincd oountn clockwise Ui T A Lewis, 
phyucb tcoLliin at the IIi^ Sohool, ilcsciibed the sliock <is being at fiiat a tembloi, 
\ibiating iioitheast and eoulhwett, then a shmt calm, and flnall) a longpi and boidei 
twisting sluke Di Gicy, ot the Stato Home at EkbiJgc, and sevaial othci^, gaisi a 
simiUi doKiiption 

UkrilaillB — About thioedomliis of tlie ehunnaya weia tbown or twisted 

VAPA TAUSr 19 m SACBAMBnO VAUBT. 

Napn Talhy (0 E Weavei) —At Gkliatoga, population 700, a loigo numbet of ohim- 
ngya tdl ond 3 bnek buildingi weie thiown down Clock alnpt A few loeal slidia on tlie 
south Bido of Mount St Helena weia nonfinal to UiSBlluvmin ALthotownotSt Iliilinia, 
population 1,000, a atone building of tho Galifoinia Winav AMCUluin was alighliy 
damagiBd, and S teiek chimneys m tho town weie oveithiown At tho Vetaanb' Ifamo, 
at Yountvdlo, the buildipgi eoiwti ueted of bi oml atone had two eoineia thiown down 
and the walls ciaeked At Napa many bnek buildinge weic eiacked, and wallb thiown 
down Ghimiies’S wcio genoially ovoi thiown No ilainago was euatauiad by the conoicte 
buildings, nm by the mochinoiy conlainnd in them, at tho cement woiln at Napa Junction 

Cahhtoga, Napn Comiy (Dan Fatten.) — Notlung was thiown down in tho houao 
In the nulk-houaa eieom waa thiown fiom full pans on the noiChoaat nde A loigp walci 
Uotii^inoBi the houao had tho wata linown out on the lunlheoat side Some Luge look 
was thrown down horn chits up on the mounlain Ollount Bt Hdena) at an devation ol 
4,000 Feel cm UicnoUheobt ><1110 Mi Fallen was m boot of tho house, the eobt aide, and 
henid a ludiing nobo He had time to look up Uio load to tho ooulJh, and thim turn and 
look noith, expectiiig to aeo aomo taab dining team, befue the come He felt 
flibt a liumoi, and then 2 heavy thumpa a few aceande apaiL, then tienuns gioduolly 
dcmeaBing until piobaldy 0 76 minute liikl nlf—rf 

St Hdena, Napa Caialy (F Blachowaki) — At the Bonituium neai Bt Helona, 
which IS cm a hilkiile with lock neoi tho auifaee^ oLyecls wae thiown mostly towaid the 
east Some ebimacys woie luined coimtouilookwae, and a Iwating motion was fell 
Thcie weie 2 mamma m the shock, the second boug the sbongei 

St^ajaid, Napa Coanly — Mi Joseph lima was staitmg out on hia bieyde when he 
hooid a loud noise hke lhal of a counby wagon, he atopt and waa then bhoken by the 
earth moving \udently, the beet away^ wildly 31io sound and the abook came bom 
the aouthwest All the wine-ecllaia and Ntauotuies that were not srell built weie pai- 
tially thiown down Chnnneya oamc down bom all buddinp Niebaum'a wino buihlmg 
diosred no ciacka 

Tha Yttnasu? Home (A Biownl — Tho Home ■ on alopuig bendi land in the foot- 
hilk on the west aide d N^la Valley The ohimnqn on aome of the buddinge were 
twBted aiouml, and some tumblod ovei III Blown fdt his bed leaking north and aouth 
bn about 16 seconds A dock atopt Some plobtii fdl at the now boopital Only one 
maximum was obaeived m the dio^ 

Ml J M Qeik, of the Veteions' Home, who mointaina a aeiamogiaph of hia own eon- 
stmetion at that matatution, lepmts (hot tho haideat poibon ot the shook oama, as neai 
as he could judgp, about 20 seconds oftei the haginmi^ There was a rapid in 

intenaity up to that tune, then came the gyiatoiy, upwnid, jeiky motion, whioh waa 
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vny MMUO Hih ronUnuod foi about 10 beconcl^i luul thou rniiic a ^ivaving inoluin, 
that uemcd at light angles to tho hi^t 

A ehimnBy stock, ot buck, 120 tivt hi^i, Inluiiging to tlie inwn-Iioinc on tho Ilbiiiii 
giounds, wu shatLoicd Its lortoiigulai lou s liontiHl to (hu iioi tlmuht, suiilhcasl, houthr 
west, onil northwaat, ichpcrtiwly In two places, oiio olxiiit U) Tivt uimI llio olhci almut 
00 tcct liom tho giouiul, the upix'i ixntiou of Uio block was sliiltnl, m li llio intolion wuio 
horn iioith to west to souUi to oast, it beuig uiiiknsliiotl tliol llu> iiiuliou nl llio Lutli 
wu m on iiivei ho chi cetioii to that ol Uio Iwistnl clistui luiii oT t ho cliiiiiiuii' Tlic wpsioi ly 
ecnDoi hanlly iiioml whik‘ tho oastniy naivv was bhiruxl vsinnl iiicluii Tlio luwn 
fiuluie hod a lUHidacnnonl oi oliout 2 iinlioi at tho oaslLily imDoi, and llio upixs 
hoatuic hod a suniloi dio|daLcmanl Tu tlu‘ diiiionfaaiv oF the lluim*, tho flisl pen lion 
of the 4ioek thiow tlui botlko henn Uu> shohTS upon ncnlhwi"il and HOiillicast walk 
Tha lottei poibon ot llio bhoek pioeipit&lod the bottlu fioiii Uio citlioi wnlh Tliu was 
piovcn by finding arlMdcB tiom the lunthout and Boulhwobl sliolveo l^'ing on lop ol tboso 
fiom lunthwest uni wuthoasl dielvn 

fifopa Sfo/o HoipiAiZ — Tlie cflcola of tho coithquakc oie thus iksaibod in Uio Cli- 
matcdogical Bapoit of tho U S Woothin Buicou fm Apiil, 1000, by Mi W II. Mntin 

At 14P A K on the monung ot Aptd U, IBOO, a levon eaithquehe cominoncod, and 
lobted about fiO or fiU ceoanda Tho appannl notion at the boginning wu horn tlie wobl 
by south to the ust I 7 noiLh, a icdling motion for about U to 20 aooonda, tlion a b^t 
mteivol fill a few aeeow, than a lonewM toioe ol a IWMling nnluie, intcnuLy IX Tha 
giouiul, to the qye, aaemad to ba quivming, the hills aaemed to have a roebug motion, the 
tioaa aaamad to In ahaken by the hands td a giant, eseiything locdtt to be m motion, tha 
oil wuhoiy and btill Many buck and clou walls wen thiowntothegioundaiid otheia 
itmiiM jMi to aooh u e\tent that they will hoso to be taken down. Noorlty all chimnoya 
span MiDwn down, and of than Btandingaomeaie tuned a miai ter way round Milk in 
pons was throsni out in on usteily and wntedy duMlion The utimoM damogo to tho 
city of Napa is about 1160^000 Tha damoga to thia matituiion wu veiy light, onopt 
that the mom tower will base to coma down 

Napa (E 0 Jonas) — Tho domaga to otioet pa meins at Napa was veiy slight, only 
two beka developing llio gas ototion wu badly ahakon up, about 10 ful of tlie end 
wall of tho brink budding wn thiown down, falling on top of tho bmlrn and bioabng off 
^ atoom pipu Tho pia-hoklma srme badly ahaken Watm wu diaplaood hom the 
tonka, but 01 ^ om guide whool wu shaken out of ploco 

Waadaa Vofbg, Napa Cornitp (H W Chapman) — On level alluvial ground neoi tha 
base of the auiioundling hdta, no objuta won ovmthiown Thme srme 2 nuoima in 
the ahodk, of winch the fliat was the ationgobk tho movement bang noith and Bouth 

Pope FolZap, Nope Covn 4 f — Tha top of one veiy old ehimnay wu thiosm over, 
falling to the south AnoUun wu oiaidi^, end 4 or 6 briein hom the top of onoUiei foil 
down into the fiieplau 

Mr H F QcndoniepcntBtliathasruinPopaViIlayatthatinieoftheeaithquBkopBiid 
that tho diode awoke bm It aeemed to be a tiemoi at fiiet, than an «innillatoiy motion 
eMtaadwnt It aeemed to bmiu it his bed were a gold pen, end he weie bemg pinned 
out Ha boon stonda on rook 

Btrrpeua Vallap, Napa Coiadji — The diock a lepatad to have been quite heavy on 
the levd land of the vaDi) 4)01100 

FoZlqOfSoZaiioCoviity FqndmtionfiJlOO (W D Fbmyoook) — The shook wn quite 
u haxd u that of 1098, whan the faiudc atruetuiu at Mon Tdanrt navy^d wma veiy 
mwiih HwiMg piil , ana of them having to be token down The vibration in that eutln 
quake wen lateral, nearly north end south no vifarotioH of the PMi-Jiqiiahw of Apiil 
18 , lQ06,wfadee(iiialIyiavan,wen(bR'enntm(dianeter InMi Fenqyeookh houn aia 
2 mantda hemg nou and south, and a laiga ehma bloaet In the ■ajaiqiiDim of 18B8 
every ntude on both nienteh wu tha own to ^ floor, and m the ehma doaat the oookmy 
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vm thiown fiom the ehelvee On \pi il Ifi, IQOO, nuthing « as thiown bom the manlch, 
but a clock, wludi in ISflS hod beai thionu to tlio flooi, was turned aiouiul about 20” 

The pontnu^tci of Vnllcio leiioiU that the cilv le on a hilleide adjoining the Maic 
Isliuid btiait The suifaer u idling nnd hie my liltlr lo\cl Innd CM.ept mkIi as liob been 
cut doan, which la mtncly of clar snd sott lock i^hok) Bandstoncs and thalob oic tlie 
uiiileihing lurks, and tlic^o come tlobo to the aintnee eveept along puh ot the edge ol 
the stiait Thne wna a noliccaliki decicase in the vwlence ol the nhock towaid the 
mulille, then an incicase in sesciiLv. the latun joit buing the abonga The iiioscincnt 
was ncnlh and south OhjeeN hinging on gae hxtuies by iibbona wound Ihom^dvob up 
on tlie samo The Fostrc^e duck sbqil Tho llooib appeaitd tu use and fall All 
the damage done wna to ehimncvh, not a hiirk mail ohow^ any injmy llie gicalwit 
damage wai ilone in tho lowct kn tla, the hills aultsiing veiy hUle 

(T J J See) — ^I'alli^o la built oil haid^oiind and did not auDei veivaci'cielj tiomtlie 
eai Uif juake llie bc^t estiuiatea obtainable shoo rd IhnL about one-tenth ot the cJiminc} s 
nae knocked ilonn, ni m broken loose UiM Ukj lud bo be taken rlown The shock nob 
not bO seveiL as tlint of 1808, whidi was much mme lotel in chametci No house iii 
Vnllqjo tell, and ehimneyB aoie about tlio only fi\t olyeeta thiown down Venous ob- 
jeetb in the housea weic oralui nul, such as lioJkcasab, biiCnVbiBC, and dislics on shell os , 
and the plasleiiitg wab somewhel oiocked In gpneial, howcvoi, the ii^uiy uas not 
ffoat 

Mate Idai^ (T J J See) — Tlie roithquake was muchksa aevue diAn that of 1808, 
which aiGckcd many ot (lie Guvciiununl buddings m tlienaij'-vaid Noneol the Govern- 
ment buildiitg^ was wicckcd tliib tiinc,nai ms the damagie at all suioiib evwipt in (ho case 
of too m thiea new buildmgs icccnlly moctod on Uie ‘'made" ImiH nen tho watiu-bonl 
Ueie tho giouiul was thiown into iiolant unduIatianB, and the huiMin ji wme m> Iwistod 
that about S2,000 woiUi of iqmiia had to be made On this aolt giound the biiok walls 
neia aocked, but os (lie buiklings havo stool godois, no peat of them fell c\eopl ono oi 
two top-hcaiy roiniccs But tlio awaying ol tho buck walls borl togetlioi wiUi stool 
fiameb uukcd the walls to be einikcil and eealerl oil neei tho atocl auppoite In tlio ease 
uf the olda buildings i(r<tiiig on liaul giounrl, no ciaekb woio Canned, noi any mjinj' 
lepoibhl No eliinmqy on Unie Island waa Ihiown down, and onlj' ono oi two nevo 
biokcn loobo at the roof so lliat tlior hod to be taken down The omplitudo of the vilna- 
tions in tlie soft giound at Muc Ldand wn found by measuiemcnt to be 2 oi 8 inchra 
^iis was detcimiiuxl fiom theclis|)laacmcntof tlio looMdutaiouiul tlie piles suppniliiig 
the steel bames of the huihliQgs on tho "made" Lmil On the whole, the iiilonaily wna 
about the eamo at Uoie Xalend anil Valkjo 

Fiof T J J See cuntiibutce tho lollowing nola on the swayipg of a smoke^taek 
at the navv-yoid on Mate Idoiid 


IS made of blNl, bolted logelhei in seelioni and Imed with flio-biiek 
150 ml bign and 0 teat ocioss at the top Thtoe eepaiale witneeaeB, tAniiin ff at ncaily 
equal angla. .iboui the babe, uid eomeLliiiialihe 100 yeids auay, obaenoil the towu wiitb- 
mg and twistug duiing the aditliqunke llie motion woe duciibed oa like that of a coik- 
sneii All the witnesses aav that tk tqi ol the stack vibiuted m a uieuloi or elhpliral 
manner, lliiu e ot at least 2 diametcis, tliat la, one diamptei on fcitlmi sido fiom the 
m^ position The stark is built on h,ud giound, and bolted to a haavi buck foundation 
^ motion, tmetoie, gncb the wise dibtoi bon of the solid eeith, a motion of 0 feet at the 
top ooriesponiliiig to a wave distotlion of ona-tvanty-fifth port of the lodiiib, or 2" 8' ‘ 
If ^ itaok be i^ded as vibrating about ita oontei ot gravity, the aagle aill be about 
half u leige Thobe figma eoiiebpond to the dwtoitum of the eerth^^d infa— mo- 
duoad by the pasaan ot the eaithonaka hvvm thiu tha •• 


■ Ihs apprai to imidie the m 
domibod tiirhKiev moboii A C 


inaptKm that the ebuk «iii i^d, which n miwiwehjit with the 
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Othoi nlnei^alioni mentioned by Piofesaoi Sco which oio iiulicnlivo of Lhi> iiiicnsiiv nf 
the chock aic tlie igilalion of tlio motel which wm ihinwn into bhup eonci, oiid hlled willi 
buhbhn due to tlic eM ope of goicb fiom lira undcilyuift mud , the bluiLinfr nf tie c ^ nnd Icle- 
gijpliimln asluini, tlwfiighl noticed ina^pei«>nsancIaniiii.iK, lira tliimiiiigdomii 
ut uiisl'dilo ofajcet'i, lira uhing of dust tinni Ihc giound, ind lira liiimoliiin ol n mist in .1 
few plain nie nioliun wasnoi « vinknt tluU one could not tl'iml, yet duiiiiR lira > 10100 ! 
pail ol llir disluiluntr wolkinA mas diflicull All objecU luul a Ici/v nulhne, omiiiR lo lira 
lapidilr of mtilinn, aiut ii is soul Ilut peisoiui picranlang Ihn aspect olleicd a cnniipiil sikIh 
to lira Iwhiildei Tlie Iniests weio ogitalcd cs hr n violent mud, and ol fust lira nioliou 
oi the liecs mas ohi'iibed by some niuiino on watch to a using dnini 

Valkjo JmHwn (T J J Rio) — This stnlion n juhI abitib<i the stinilh fiinii the miilli- 
caslnn (*nil ot Mmc Isliuul end bus onl}' n few hou^, tlir iniiiiy lo wliu li was nut at all 
cuiradiiabk' lira iiilonsiiy heno was alraiit Uic some as at blue Islaiul aiul Vollcjn, os 
mi^l ha\o Iieen pxiiorlnl tioia the pioxinutv of thiuc plaoes 

tit Mn’a Quirt siZner Mine — At lira St John’s Oonaolirlolod Quirkhiln'i nunc lusii 
Vallp|n, lira lollimiiig obsei rat unis aie locnnlerl hy Mi Alphomo A Tiegulgo, mmiiigpi 

01 lira iiiiira The irate is ot sijrciid inleiosl as this is the only caso in which uiuloigiouiul 
ilisluiliniiees luuc In on iiImsmhI in minos ns a robull of the oartluiuidm ol Apiil 18 

IVo loll llir slinck iIniuL B** IS" v ii , hisl noith and south, anrl then east sud west Wo 
aio wniking only two •dulls, anil ns lira night men " come nil " at 4. v u , Ihoie weic no men 
III tlie inino wlioii it nccuiinl 

Uui inaui luiural is 1,186 loot in fiom lira moulh It eutc the lodo 807 IhoL bdow Lira 
oioppiiigs, ami ciossos N 8" VI* 13 Vt the end of this tunoel Lira old ohnft was sunk 
AM loct deep (voiliccl) lira liisl 1 M tcot was Lhiu lira lodo, the lomainiiig IIM) foot 
Ining in lira ''inol" ni wcsl wall, lira lode goiiig down lo lira east of lira uliall Within 
Iho yoai pii'voiling tlie oailhqunke a now shiill was sunk wlueh this mnin tunnel intoi>welH 
BIXI mot iraaioi lie mniilh, IfiO feet liolow lira suifooe Ilighl at this point Iho oHoclc of Lira 
onillu|uaho appeal in ibo luntiol The po^«ts of the sots woie "iinapb oO" about 8 inelrae 
limn Ihe Imtloin, ami foiccd lUuLh loi sQvpi*d sols Oui tunnel is limbmod thiuouL B x B, 
sets 1 loci upuil Thouhlslioft lainlm solsihoptonthceniiLsidohomBBlo 8fooL Thu 
sli^ is floiililo inmpuilinonl Tlw well iihiLes uio noitli and south, and oml pracos oast 
anil west CanyiuH lira omla willi llioni, Iho east wall plates diopt in Iho lR0>lnnt kvel, 
so tluit all lira sols nboio Uuii h rol sio now 8 B feoi low on lira east sido pi^mii a point 
1,12B loot in Iho lunnd lira conloi of this nhatt u lornlod 32 lect 6 inehos E 17” h ) Wo 
havD lOinued tin liiiinol, liut Uir 41011 is beyond lop'iii As wc eoniuxlod oui non 41011 
with Iho old shaft woikings liolow the main tunnel lovel on Amil 10, just two dnts liefoio 
lira oailhquaho, wo bnlunatoly have no ncod of tin old bhaftioi woikmg pui pones, Iho it 
mil bo necossoM to keep it ojo'n a wbilo foi ventilation Bliango to soy, iiui now shall wns 
not damegoil at all It is liinlioioil finin top lo IjoLlom nonly 4€0 foot, sols 1 feel apnil, 
olfiso laggod Not a lagging ovon moved I'lmn n point 610 foot fiom moulh of liiniicl, 
the center of new slinll boaie h 76” 80' W 14 feel 0 inohes No doubt ronsulpiablo 
elirng v bus been cous^ by lira cailhqunlce in the old woikings above tlio main tunnel, as 
OUI aiiwuys iraidod lopaiiuig ui placob 

BrneriaCT J J Hco) — ThooailliqiukcwttdcoidcillynioioaovaiehoipthBniiiVolh'jo, 

2 (u 8 houses eollaiisol and ludf, 01 iiioic Ilian lull, of ihc ohimnosw wmo lluown down 

Major Bondi, U H A , Commandant ol lira T7 S Aurnol, infoima me that ho icpn toil lo 
IhcWoi Dopoilnmilovoi 20chuiiiiavsontlicGo\cinmpiit1ioubesinthomihlaiy icscivor 
lion oilhor Unowii tiown 01 so iniuiml that Uuy Iml to be taken down Those houaes all 
stand on solid hi^ pound, none of them being on land made by tho filling in of looso eoith 
ii b)mH ot the Cloveinment buildings woic eiookod and othawuo injuiod, but on tbo whblo 
tlio was not vmy extonaivc In Hg|(n Bendt'a lesidonce Iho finnituio wns ooih 

aideroUy dciongoil, books woie Uiiown down, biio-Arlnao ovoitinnod and oomo of it 
bioken Such ohiicls os dislras wmo fioquontly draken oH the dielves and madied upon 
thefiooi 

At Iho enbanoe to the Aioonol pounda, the Qote Houae, used fm the guoid, u a loimd 
towm about 12 feet in dinmetoi, modo of buck and lined with a wooden ceding lb woe 
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built Mune 40 j eaia ogo, on a well-laid foundation gouigdown to bodioek, wfaidi hcieundor- 
liia luid giound, >ol tho buck walk weie bodlv eiacLnl on ovny nde Thn guoxd-houae 
atandb on a htgli laiiaec, and the lowoi giounda appeal to bo alluvial doponta of the iiver 
In othci paita ot Benocia, buck houaob built on haid giound woie occasionally cnoked 
The town lb somcwliat ^ead out, Bome ut it leating upon Uic allmium neai thoiivei, 
tho icat extending back o\ci high idlling giound ainulai to that at tho Aiaenol On the 
alluvial land the alioking waa natuially most dibablioua A fianip buikling noai the wator- 
tank, used foi a saloon, eoUapaol, and a Luge eaimn}' waa so damaged that moat of it 
hod to bo taken down Ibo watei-pipe foi the Mty aaa toiiipoiaiil 3 ' biokon 

aiCHAiono WAiur 

Rai TAama. Cuunly Population 2,750 (G L Allen)— Tlie eoithquakc 
awakened moat deepaa Quite a numbci of eiocka wiio atopt The chandpluua wme 
eauaed to move conaideiBblv and in all dueotaona nie tall heed of a bod slamnioil against 
the wall, fiiglitening theoooupanta A lodytiied to get up to keep an electiie-light bulb, 
which was awmpng vulently, horn atiiLing a btove-pipe 2 foet Hwtami. horn Uie emd, 
but ahe became dia^ and hod to leluin to bed The bulb did not ab ike the pipe (J n 
Smith, Wenthn Buicau Obaoivn ) No objcels woio ovathiown, but hanging objeotb 
wme cauaod to awmg eonaideinbly Theio waa but one lathei aluiip jai, oi sliock, Uie 
diieotion of which is unknown ^le inhehttonta of the toam weie not unduly alGimiwi 
Canung, TAama Couk^. Population 1,000 (B D Wilkinaon) — I waa awakoned 
Iqr what waa at fiiat thou^t to be wind moving the budding, then I felt the bed anil 
tho budding appaiently loll in wavea Ilanging elcobic lamps swung fiom aouUi of 
eaat to noith of woat Open dooia awung fa ahwt hall a mmute 
Chico Population 2,b40 (W U. Miackqr ) — The shock hcie waa quite pionounoed, 
but not sufficiently ao to do any damage Noehimnpybweio tnoken, neveithaleas evoiy 
houao ahook violpntly I wm awaken^ by thn latUing of tho weights in the windowa 
Mae than half the people inteisicwcd any that the nmiiw awokonod iJuim Numcioua 
clocka Btiqit, but no i^amwaic m eiockoiy waa lepated btolmn In Chuso Clock, adjoinr 
ing the town, qiloidioa on the bank indioatod that thmo hod boon a vudont oonimotion of 
thowatpi Inplaocathewatei hadbcenthiownMSCialtPot The water-tank at tho ^ 
works nan so diabnbed as to eouae the water to flow into tliemam, neoead tabng the pump- 
ing out of the main hofmo soiviee eoidd be loatmcd 
lE kle 3 hew )*— I waa m hed awako at the time of the shook The motion was from 
nmth to south, and appealed to eoma in two wava, with an intayal of about 6 seconds 
The distuibance lasted about 15 oeconda all togathn It nude windowa rattlo, and 
chandelien and dcrtiio-light bidfaa auapemled fay cads svere caused to ssnng It atopt 
2 clocka in my alme, one hanging on a aoulhwrat wall and tho other on a southeast wall 
All othei clocks m tho btmo eontiniied going A ^umbhng sound sma hmd thruout 
the distuibanor 

1! illam Population 8B5 "(A W Schom ) — TTie motion ineieosed untd tho sreirtta 
in the windon-fiamea lattled^oiwidarablv, troca swayed hack and forth as in a hmiioane 
fa about 30 seconds, gtadually diminiah^ llw movement appeued to be natheaat 
to aouthsreat, and waa abongoat neoi the middle llie dock was atopt, and the bed felt 
aaif Mmeoneweiepuningit ChnniiqyB weie not injured A r umhlmg nm— 
the dioek 

Mi O K Gilbeit made a tnp into the section of the Ghost Ranga lying between the 
dear Lake dibti let and the Saeiamento Yollay Hiapurpoae waatoyeiify theiepatof 
a laigp lift aaid to have been made in St Jdm's Uountom by the eaiihquake Thenft 
waa not found, tho sought far to the summit erf the mountain, and the dmenpbons of it 
aa on opening 10 feet wide by 20 fact bng indicate that it is wnoetlinig qmte diSerant from 
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the oidinBi V ninnilcslatuin of paitluiunWo vuilonoe Tho ppn]ili‘ at (lio iil llip nioiin- 
tnia wue ineicdulouN ft's to Uu: e\isl( nm of tlio acvicc anil espoLially nis lu its cicaitiiiii nt 
tho timo of tlio onilhi[iinke 

As an outcome of this Iil|i, Mi GiIIkuI «>nliihiitiit the rolkiwiiig luilo on llui intnisiiy 
of tho caitliqunko sliock at vuioiis imiiits in llic IniiUny visileil 

At TTiUiami (popululion MO) the ^hnrk vmH ^niiiK onouKh lo awaken pm|i1p hnl not lo 
throw down chimneys U is saHl tlmt small eiaeln weio miule in tlio wulls of llir holt 1. n 
bnek building Tlie inteiisitv won about the same at Maxwell, pniiulaluni JUKI, IjivsviIIp, 
and Stony Foid, iKipuladuii 100 At L'ouli Spiingi, 10 inileii west of Stony Foul, iinly a 
low pcisonc iccognim tho jai as duo to nn oailliquoko, anil its uhaitiliiiiliuii was qiies- 
lionra bv olhots until llio news of Iho Bui Viancicco disimtei leulietl Ihc plue As hlniiy 
Fold uul Fonts Spiings aio ncu the cast and oouLh haws of HI John's Mounlun, it n 
probable that tho mountain was not loioioly ahakon 

£/A C^eA., G/snn Counfy Ftqndation 200 (F IG F^uloy ) — Tlio sliork was vny 
li^t Some iM! 0 |de houd windows lottlo aiul noliocd qipn iImib awing sli^iUy 
Cofawi F^ulation 1^411 (Mia 8 L Dioko) — Thno waa nothing avialhrawn,liul 
wntm slopi fioni tho tanka of the wnlci-wmks on the noith nntl Miutli shIm Hio 
sluick was w blight tlial only a lew pnsona noticod UQ'lhing inmo than a ohalanit as 
tho Bomo ono liod hold of tho bedatoad 

(E R Isison J — Many bloepas in Coluoa wme awakenod, and some rlocLswrro slopi, 
but time was no damage to ohimnoya and no ghaawBie ms bioken Window^ioineh 
in atom wmc in some inatanon displaeed ao as to leave a eiaok Fow omcLa in plnstei 
aic iqxnlad Tbmc s a gpimal ogiceinent that tho vibrationb wno ahong but alow 
and swinging Thao is a fan ogiennont on tho oast and wost diraeiion loi the vilaalionb. 
The jaw(^ hod tlnee peiululum dodka on tho wall faouig nalh Nona ot them alopt 
(Fied Bodhe ) — Tho hliock in tho eeniid part of (3olina Oounly laotod over a mlniito 
Umo was only ono eontmuous dlatuibanee, but ih Intonnty was shongosl in the niiddio 
IMUl It eaui^ wuidowB to loille, dio bod to move, and hanging obioets to awing, and 
ovoithicw Home ainuncnts, but did not aftoet bhimnoys 
Afsruhen, fiidtar Ciwidy Ripulation 600 (3^ F Thylm ) —Two aluioln woo felt, 

the soconil bang tho ationgn No ofagocta wan osathrowu 
ATaiyasilZs, FiAa CowUy Fopulation 8^tt7. (R F Wataoii)— I was iiidoois, 
Blaiuling on Uie floor and stooping ovm when I folt quite a diatinet liomulous motion loi 
about 10 bPcoiidb hefmo the mun shock, cauung a diiqr fading The shock iladf stalled 
lathei heavy and was jaky, it then bocamc lightor untd tho booond pait of the lihodE 
eamo, with a loelang motion Tho movomont of the floor tipt mo townd the aoulhoant 
No noise was bend Windows and diauazattlcd, daehu>-ll^t bulbs suspemlcd 1^ coids 
fiibt vibiated like a pendulum and than deseiibcd a oaele, ^ the ponduhim dock atopt 
(A B Mu tin ) — Tho ohodk was aulficiently intonaa to uouao pooplo hom sloep, but no 
chimnoys woo bioken nor waa piopnty injuiod 
I'liba Oify, BuUsr Coimfy Fopulation 000 — The carthquako ms goncrally felt, 
Bomc decpois woio awakonod and somo dodo atopt Movable ofageola wno diaken 
Walei inhoisfrtrou^waaihiownaBvoalfaotinanPBBtaiidweBbdinictionintwocases, 
the tiou^s bamg onontad natheouth and eut-weat respcotivdy 
N2adl.'i8to(ioa,7d0 County Fopulation 800 QS F (hitter) — Noobjoctswcreovoi^ 
thiown, but hanging ofageota were eauaed to awing in a ende Time woio 2 manma, of 
sdudi the bat was the abonga , and a vextioal movomoqt was fdt 
XniykCo Lmdaig, Yob Couaty Fopulabon 600 (L T Shainp ) — While no lugp 
obgeeti wne ovutiuncd, amell ainamentswBe thrown in all dizoetioiiB, and tho aho^ 
was vmlent eimi^ to sbgi aamal docks Umo was men than one maximum, tho the 
bat ms the atrangrat The mtn m the Baeranwoto Bivor loae to a hei^t of 8 to 4 
feet m long iweepuig amlta 
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LmcoZn Fbpulation lj061 — Cloeka irae sLopt 

FaauiKii, Saciamento Cmuity FOpuktion SOU (L M Sbolton) — Time nos one 
btiaight diBkBj whKh wm \nv liglit People eeucdy hum theie nu an euUiqiiake 
Saaamnto Population 20,282 (J A Moidioll) — I was auAkeniHl Iqrmv aife'e 
lemBik that she beliovoil we wuu liaving an eai thqiuke This aiouwd, I loulcl up and 
the chandeluna bccmed to be oscillating •«vaaL inabeB in an eastwaul and wchtwoid 
diieelion Thia eoulmued, togethn with the lattlipg of the window weights in then 
borea, toi about a muiute, duing wliiih time we aioeo and obaeived and milled the 
plienomona The owillation aloiriy deeicoBert, aiul ended in tao oonsuloiable jois, with 
oppieeuble mteivah between The clock, on the manlolpicec foung woslwnid siopt 
It lb, I think, bO coinliuelail that it woulil not have atopt had tlui vibintion boon noilh- 
waid and aoiithwoid The shock heio would giode V, Roeu-Eoiel bealo, oi, moio piop- 
ttly, between V and VI, but Uiuc wob no bteokoge Anothn slight bliock orcuiioil 
soon oltei 8 a u , Apil 18, and a mue notioeablo one at d' SfiT p h , Apid 10, of about 
giade III, the motion in tliu ease seemed to be north and south 
CE C Jonee I — The riunsga at the gas jdant was veiy slight The gos-hnldcis locked 
to such an c\lent that eanbvleiable watei was thiown out ot the taiil^ and the aoala of 
the holdei srclnns nne paitiellv nnplird, elbwing gas to caca(ie No damage was 
done to the manutaetuimg appaiatua noi to the sticet moina 
(Hnam Milob ) — I was looking st tlio clock nlien tin shock eommenoed It lasted 2 
minutes end 17 saeonds, the hist lull being osuUotoiy and the beeond half a ticmoi The 
nunement wab deculedly naithwis«f to southcabt 
(Cbailaa A Hendcl, C B and II E ) — I was on tlie second flooi of the ‘Wcslein Hotel, 
I jumped out of bed, opened the dom, end placed a chav agauibt it, so that it would not 
olMonmewhiloI wobdiosang I hod to Imhl on to the 1ml to get dieat Thoeaedlar 
turn appealed to mo to bo 1dm the shaking of a moiM 01 a mt» by a eat 
Oall,SaaammtoCamtjf FopulaUonSSO — The shock lasted 45 beoonik 
/oM, Ainadof Counijf Population BOG. F Soott)— The shook awakened anil 
oloimcd people lliere srae two distinct maxuna, of whi^ the second was the stiongn 
The diioction of movement wob nmlh Noobjeeb wcicovciUnown 
(AVm Bandall } Tlio vibiatian wan guitlo but of such amplitude as to attiart unusual 
attention It was seemingly m a noith and aouth dnection, and cblimalcd to oonlinui* 
fui 20 01 30 bcoonds 

Bumiif 3olano Coutify Filiation 025 (Ui Slieldon) — The bhodc asrakenod ncoily 
pvpiy one, tliiew 2 oi 3 ehimnsys, and cLunaged poihaps 25 pn cent of the chiuinc}'s no 
that they icqinied irpaiiing Masonic Hsllhad a lew kicks thiown fiom on ornamental 
aiehed window Tlu plaster wan much aabked, but thcio was no aeiiouB Hnmag n 
^nuuout both Suisun and Phufield eonndeioble ^stei was eiaeked nH o\cn lJuown 
down, a few bottles weie thiown fioin shelves, a huge piopoition of the elocks wmo 
stopt , and a few winilows weio boken ^xic wasnoagiceniBntasto duoetion Vibii^ 
turns weie long and lolling 

Smita, Solmo County Populstiun 317 ^ 8 Lnisen)—MoBtBlBepeiBWBie awakened 
but no 'lamagD was ilone Ilieie aie few buck ehimnoys, end none ot them was thiown 
01 UBckod No idastei wbb thiown down and no windows wcie biokon As thao aio 
only a few amnll hoiibW« in the town it u lathei difficult to moke an aeourate eompoiison, 
but the shock was probably oonaulaablty leas acveie than at Suisun, and slightly less 
than at Yacavdle 

Vaeanlle, Solano County Populatum 1,220 (E 8 Laisen) — About 12 ohimneys 
weie Clacked oi thiown, some pbutei was macked, meat cloeka ware bh^it, and piobably 
all alaepeia were awakened Thinp wme vaiy seldom thrown from shelves Thmeua 
geneiBl impiewaon that the Mbatuma wcie east and west, oml that they were of a dow 
locking nature 
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Ehjmto Population 200 — Ooeks wcic ^Inpl 

Co/wvi Ytilo County Pbpiilalinn 200 (K H lAispn ) — Slfrpns wno awaWoncrl ami 
milk slopt ovci in paiih, liul no chiuinqb wviq lliiuwii, no wiiuluws auic Inokon, aiul no 
clocks wcio icpoilml Muiil 

IS Seliwok ) — Tlifir win niio conlinuniw slinkc fioni noiUirasl to wmlliwcsliiosiiliiiiK 
III Ihv spilling of milk linm iwiis No nliink wi*ii' uvnlliiown 
Omnda, 1 ufo (luunly (J Jneolivn) — 'Jluno wa(> one rcmliiiumis tluiln* fm olMiiit 25 
Mcoiuk, Uir oiipairiil inoii iimiili boiiig fi oiu noi Uiwisi lo bouUu'asl A \ l>i liciil uim mil 
motion was nKo t>\|)niciicnl Nolliiiig was owiLliiowii 
Rumtey, Yolo County (J M Moilin') — 'nip mavonioiiL was fiinii soutlipnst to iicntli- 
wcbt Thno acic 2 iiiaMinii, Uip sounul Ixsng llip stioiign 
(K S Lbim'ii) — T luspiias iiodaniaguwliaLoici to Imililiiigs, Init iiunI sln>]Mqs wno 
awalaiioil Tlie vilnalioiN aoip long oiul gpntlo 

irnoilIaiKf Cl'j t) Tioisisij — Host slprpns wmp nwakimni, Imt im rliiiiinrys wimp 
tliiua n luid no gla'4 was biolcpn A few ks wpip stopt, oiip nl wliirli fnerd cask All 
ngiop Uial tlio vilnation^ wcio 4oii ami gontlo oml of a lopking notuip Mr J L H|xilui 
tilalcB Uuil lie was awake at llip bim*, anil obspiml an clcpliip-liglil glulw liiiiig hy a eonl 
At liibl tlio glubv \ ihiaiod oast ami west, and then liacl a luhii y nioLinii 
DffoiNUifffl H Jnispn) — Most hlii’iiPis were awiikanril Oiip ninii iqioils 3 cn 
8 cliiinnpyM oioeki il, but o\ piy onp olsp Upiuph Uin Some plastor was mirknl anil iloms 
a PIP laiiinioil so llml tiuqr ipqunpil loiciting No i^ass wos buokisi. VaiUAis olwivpis 
irixnl vibiatuiih liom post lo west oi mnlli to Gouthj liut tlioy cb not sgipc All inpoit 
till* vibiatums long oml tlow, 

Jlfnino l^ovie, /fflfane Coimly (Mis A Rattiko) — No damogp rcsultpd from tho 
pniUuiuako A gontb swuig was axpcMirncPili Iho motion of wliirh was bom smitliwost 
to noitlipask as mulpneod I7 wasps gamnatod on the buifoui ol Um wabu on llic ovit- 
flowpil lanil 

Nio VvJia, Snfono County Population 082 (J C Rbuiton, Clil) — The rliaiartPi 
anil olfiwts ot iho shook aio ik>suibcd m a note puMhhed m tho Chmalologiciil Uoporl 
of tlip U B WcuUkm Uuioau foi Apiil, 1007, as follows 

Tho bhsko was smy sovoie II eoiniraneed with a numboi of quite long vibiationa from 
noiUiwcsi lo soutliossl and wouml up with the flgure 8 motion which often acpompanios 
spNmic cbsluibanun II wob quite dilRinilt for peiaons to maintain tbeiT footing, but 
sliangD to say, nothing was thiown doan or oveituinird, which may bo atbibntoa to tho 
gMoliug motion Tlie dumiion was about SO aooonds, and I am oonvinrcd that hod it 
I iintinuod 80 opronds longci liaidl)' a houisi would hawo born left ^landing in loan Gknnr 
himbci piles wpio thiown down m a lumboi void oiluated upon a pile whaif, whpio the dis- 
tuibanoc aoemed woiso than on} whno else, and tlio wstor-tower, 00 feet in height, conout- 
ing of 2 Luge tonka oonloining lOOjOOO goJbna, was uon lo sway violonily, 

CoZhnssiflo, Solano County POpulabon 800 C^osoph Anlonini ) — Oolhnsville Is on the 
ppat of the tule land, witli hsid cloy 8 feet beW thp burfsee Tho Isigcsl building in 
town, a hotol budt on piks, was totally wieeked Chimneys and watei-lanks weie ovw- 
thiosm The movement was oast 

■ inwsnutw wronA nWASA 

Bulk County — At John Adams, pqpnlation 76, and at Bmdsn, a di^t tiombling of 
the onrth is lepoited At Psndioe, peculation 100, Mr F W Day lepuils that hanging 
ofajeela vilnaM yiolently, and thrt a "sinbng oensation" sras expensiiood At Stan- 
wood the ehoek, ooccsding to Mr S E Rows, woe yeiy dight and noticed by veiy few 
peopib At Honcut, population 100, a di^t shock IS lepated by Mr D B Bbbb 
Qimiey, Pbmaa County Population 610 (L A Banett ) — Tlie dmek was heayy 
enou^ to awaken a few people, tat was not fdt b} the mejoiity of the uihabitantB. Mi. 
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J W Btieetf watohinBliiR', lepoits tliathiacIoekBtopt in QOMcquenee of the diock This 
wu the only diock in town that ^lopt 

Otha points in Flumas Countv nt which the eaithquale is lapoitail to have boon 
felt Bb a ^hght shock ueGieenAille, population 610, Taylin8vilIs,p<qnilation 180, Esttlo, 
and l^Lwith, population 100 AtlAPoite (population 300), 111 O^cai F^ooman says 
"The shock was vciy light Tlieie weia but few pctsom in town that felt it, pcihaps 
a dosen It made tte hww eiLsk as would a suddm gust of wind, set the hanging lamp 
swinging^ and seemed to have a twisting m cnoulai motion, ns noai Sb I could juilge " 
Huna County — 81|^t shocks aie icpoited to have been fdt at Tkble Rock, 1^ John 
K Walls, and at Allq^icn} (population 200), by W A davton AtLojallon (popula- 
tion 100), lli J J Mdla I epoits a confused shook in thice puts An clcctiio bulb hang- 
ing fiom the coiling was eauaed to swing in a eude At tho west side of Sunia Vallpy, 
in die tide land, the quake was moio uevne, end caused dishes to lattle and loose objocts 
to away 

Nauda Ctnady — A di^t shook is npoitcd at tlie CoUowing points Fianlqy, by 
G V Bobmson, Reneh Consl (population 150), hjVFlR Moulton, Gibi« VnUoy 
(pqnilation 4,710), by C W Kilts, Chiosgo Fuk, 1^ E F Sailoi, Noith Cdumbia, 
by Mis C J English, Washington (population 500), by J 11 En^h, and Flonston, 
byW I Sunburnt At Boea population SO), Mis A E Deawdl lepoiU that the shock 
eompnied only one moveuiontt which Isstud about one minute and was stiong enou|di to 
moke an claetiie-li^t bulb swing At Tiuekee fpopidation 1,000), W S T BmitJi 
leports that tho shookwsa fdt bv a numbei of pooplp Windows lattloil, hanging objcols 
swung, and a cloak stopt No obiocts wno ovnthiown 
Pbieer Comity — Aoooiduig to die lopoiis locotvod, tho shock seams to havo boon loss 
Bsneially fdt than to the noith oi south A dight riiook, notioed by faw pooplr, m 
leported to havo boon fdt at Newesatle, population 000, Auburn, populatum 2JNiO, 
Tankee Jim, popidalion 150, and Emigiant Gap, populatum 00 
Oiarprfoini, Bldarado County Population 400 (C M mjgmsld ) — Tlio slunk was 
distinotiy fdt by most people, and the diatmbsnoe was sulEoumt to awaken thwm not 
already up No objects wcio, howovn, ovnrtluown Tho movement was doeuloiUy 
tiora nmdi to south The duiation was ostunatod at 80 seconds 
Naoknllo, Eldando County Populatum 50 (J C Hcakl ) — But fow people felt the 
quake Mbny spoke of some diitmbsaco having awakened them The few who wcie 
awake at the time felt the jar, but did not know what it was The duiek was fdt 
Bomeahat more distmcdy to the noith and south of Nashville 
Pmo Grands, SUotaio County (W E Boiham ) — Pew felt tiie riiock, wliidi was light 
Hanging objects swayed book ^foi til Noobjecla weieovoidnown 
Diylam Population 300. (Allen MoWayne ) — Tho Aoek was Iclt by only one oi 
two people m town 

AfiZfam, Ciefawru County Population 200 (J n Bouthweik ) —Tho shock wan dis- 
tinct Thao wBie 2 maxima, and tho socoiul was piobably tho sUonger Tho ihioction 
of movenumt was oaat and west Mi B D Hildebiand, was on tho bottom-land of 
the Oalaveian Rivn, 8 miks west, felt a mme videnb shook, but no dsmsgo was dono 
fitat/raed Flat, Cdamao County Population 200 fR B Knov ) — Mi Enou was 
awakened by a smsit dmek which shook his bed foi neaily a minute 
ITed Poud Populatum 200 (Mi BaUny ) — A pail of water two-thuds full dopt 
over, pans rattled, and the clock was moved on tho wall The diock moved Hi Balsley’s 
bed from Bulo to Bi^, Bouthwost to run theast 

A diock ms reported, without fuithci detafls as to its effbeta, at CUnpo Seeo; Esmo* 
rdda, Mbhelumna Hill, populatum 575, Namau, population 50, North Bianch, and 
Vslheita, populatum 500. 
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OM King Miiw (Ucniy Sccnun). — Neai Gold King Mino, bco 20, lowndiip 0 N , 
Rango 1 1 E , a modcialc nhock wu felt Hut wai, liowom, nol notuccl liv any of the 
15 pmsona at tho mine, bn than 0 25 mdoaway, noi by ihc nighl bliift in tin mine, ami 
aw^ned no tiocpoif 

BhniJuud, Tu^mna Camtg (Mia C E Hlanehaid) — One chmincy ifu daniagpcl 
tiightiy, bul tin ahock otiiawiao did no damage Tlio alioek wn^ lighl, lira gencially 
felt in tin auiiounding eountiy 

CoZum&ia, Twditmiia County FopulalionSOO (J W PiLln) — T1ie*diooikwas«lig^t 
that tlunc adoop did not foci it and dul not wake up Mi Pilla and olluna wlio wore up 
fdt a elicit ahock and nntion fiom north to muth 

fioaora, Tudhumiu Camtg Population 1,022 (J E (Soovin ) — Tin movement womed 
to ho an raby raeking one, fioo fiom jorks, with conudmablo amplitude The coitiiqinko 
was in full awing whm Mr Goovoi awoke, it held ita maumum intomity for aonw mo- 
menta, itacemedahalf-mmute, and thendimmiahed giadually A pomlulum olook alopt 

Tuelvmiu, Tvduwm Condy (Gapt J T Hiompaon) — Ih Iho ^inhaok Inn, a huge 
fiamc atiuetuio, aome window waa eioahed diagonally, and aloepma weio gonciolly 
awakened Tho movoment waa oaeillatoiy and noomod to bo caal and wnt At tho 
Oiualy Mine, in tho bottom of Tuolumne Oanyon, about 1,000 foot bobw tho town of 
Tuolumno, the ahoek waa not fait 

Jupiter, TudhanM County (Gomohus Quinlan) — Was awakonod by tho shock at IP 
14” A II , and ezpoiienood a eliding back and foilh bom noith to aouth for about 20 
■Mwndw oftei awB^mg 

Aguoio, ZWuaaia County (Mr Groekar) — Two prolonged light diooln were folt, 
of the natuie of a pionouncod bombhi Sim mambm of Mi (koelar'a fam4y did not 
fcdit 

YoamttB Ydkg — A di^t ahoek uraa felt 
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nsiBnniTBnr or aepabdt utusitt nr bah rHAECiaco 

Bi H O Wood 
iimoinTanDK 

In picieating the leault^ of tins etudvi the fubioet-mnlitci hu been taken up ns fullows 
Fii4, biict mention ib mode ot the phj^iogiaidiio tcnfuics ol the eitt Map No 4, ol Iho 
otlob Bceompeiijing the ic^t of Iho Commi>riioii, shows the loention of Iho ril}’ and its 
phyaiogi aphie cnA'uonmeat, elio a wtgment oi the Rift ond ol the fault on which llio cm tli- 
qunke of 1900 was geneiateilj and the position uf a similoi taiill whne the JuKik ol IBOS 
ouginated The city lies between Ihoeo two ronn uf taulUng Then tulloni a iioto on 
the genual geology ot the ic;gion, illuatiatcd by a goologieal map, No 17 of atlas, piiqmol 
by Fiofeeam Andiew C Lawmn, on which m ahown the meal ilisUibutioii of the nunc 
imputsnt look foimatioiH and of the dialiiots ol ‘'marie” land Thon coinoa llic de- 
oeiiptum and olaasificalion of typical dabuelise cfleclis cvaniincil in the held An 
uitenntr scale la discust, and Us irlelionship^ to the RiM-Fbiel nnil Omnii scales lue 
ilelci mined as w oil as piasiblc By a ilical conipu laon u itli Oiiun I's bcnlc, qipi omiiiiU p 
I’ alum mo fixed tu the gioilos in turns ot ncocluatioii Illiihtiatuig this discussuiii, 
map No 10 of the atloa, ohowing the aieol dntiibubon oi intensity in tniin of an 
espeoially des ised soole, piesoiiti giapliically tlm imidts ot the investifcntuins in tlm cit) 
Tho moduxls omplo\ed m the pippoiolion of the mop me oak fmth, idso tlio rannnei iii 
nhirh the intensity bcolo wna utiluul In map No IS mo shown sovunl gcnloguial einss* 
aocbons with omiosponding iiituwily pioGlcs Aa seitKid ooudinaUN ol Uui Inttu, 
values of the grades dctaminod oppioximately ui tenns ol oceehnation wup iitilued 

Following tlio gcnoial diseiMon of Uu intenuby ib a iIpImIciI dc^iiplion ol Uip pvi- 
deiioe which oluuaolaiaedviHiouslocnlitub and dcluuiiiod llio uitmsity giaJes aspiilml 
to them 

Ni'xt me disoust dotoila of csidi'nop in the localities nlmp spiv Ini^i iiiteiisilr |iii‘vuilisl, 
whirh me ot general intnnt owing to tlu> buggratione Uipy ullei, tin* piohlenis llipy inisi>, 
m the wamingB they pioclaim 

FiisfvoanAniT 

^ui Son Fiaiunaeo peninsula iisn wiUi liold ii4iof fioin die JpvpI of thp sea tn lull sum- 
mits sailing in altitude betwaon lUO and 1,800 IopL, with the Inoad FUuhe to Uio svesl of 
it, the watna of Son Ftanuaco Boy to the cobt, aiul tho Golilpn Goto on tlic nra th Hoiilli- 
wud, tiendmgblighlly east^ Uu peninsula luns fu •rvnal miles, mmging finall)' willi tlip 
hills of the Santa Ciua Range whieli maik llu eastun limits of Um Santa Clam Valii y 
On tho westun ahmc, piomonloiics ouch os Point Lobes, Muv^l Rock, Son Fnho Point, 
and Hontua Point, wlrao lodL-clilts i leo out of Uip bui 1, alUn ante with sbotchi s of smooth 
beach bne At the luuth, the hilb come down to the shmp, loiming locky points Point 
lubes, whcie the Clitf House stands, Foit Point, moiking the nmiowcat put of the 
GoUdon Gate, and the minei piomontoiica of Block Pbint and Tplogiapli Hill futlioi 
east ^le eastern shoia b maikcd by piomincnt rock iidgcs extending out into thp Boy, 
while between these, icoohuig well back into tho hdls, oic Juiiply hmitod vollc^'B cut 
down to tho lovd of the oea and iillod with deep deposits of alluvium, thus framing a 
gpntly alopug flora fiom whuh the hills ip« obiaptly Bcfrac tho building of the city, - 
tide moiehes with then htUe tulal ucoLa occupied the llooib ot theeo vallqys, ncu 
mouths 
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Tlie inobl impoilanl of tlusc n the lelaliwl} Inigo IIi'Aiun Vilk'} , opening into tlio Bav 
bolwccn Bincon Point oiul Fbtieio Point and c\lunding bnek UL'alwaitl nud Uien boulb- 
waid, mill a niinoi folk to llie nuUiwcfll, lully a qiinitcr of tlio way nciuss tlu* ponin- 
sula Mission Cir ck, with its lagoon and conUguoua maibh, bctoio il was (died to piuvido 
slicot and building sites, extendi^ tioin the Da> hlioio ainuiid tlio norUian c\liciiiitv ut 
the lulls of Uic Potieio Anutha long iiaiiow maidi ocoupioil a pul ot tlio floui of Mission 
Valky, sticlching caslwnid fioin the pieecnt ulo ot the Posiroflirc biiiUmg foi eevaal 
blocks, and Uicn luiiiiiig soulhwud to tho olil B 03 slioic Tine inaibh also luu bueii lillod 
to piosido building sites Anothei dominant lalln' is tlial ot Islaib (kook, bticlclung 
bokk to the boulhncsl betwoon the hdlb oi the Fotino and lliofic ol Hunlub Point This 
valley k oulsule the city piopci 

Tho Gilyond counly of Ban Aancisco occupy tho noilhoin end of tho iJoniiinilB,bounilad 
on the south 1^' an ubiUuy cast-west hne soma 7 niilos south ol tlu. Gddun Gato The 
uty, inopeil) speaking, occupies the noiLhcastcin thud of this aiua, covoiiiig tlio eum- 
niits aivl flanks ot the eonilstmie hills known as Tel^giaph IIill, Nob Udl, a^ Rutfian 
llill, on the lunth, iuu .1 othci uniinmed summits on the weal It coseib also tho flooi 
of liiaeion Vnllq uul icaohob nell up on the flanka ot tho lulls which eiiluunato 111 the 
eentci ot tlio uea On tlia oulskiibs of tlie citj piopm, except m tlio Muthweslciii put, 
aie small dotaehod gioups of dwellings m the hills 01 on the sands 
MaikolSbect laa bioiul thmotueiunningeouUniostiiud tioin thaPlui} Budding and 
the whaives, at the noithrast coiner ot tho city, thiii Mi'Aion Yelliq' to the (lonke of the 
hi^i lulls in die ecntci ul tho uea About the bwa put of Maiki>t Slicat ib the cominc.i- 
eiMecntei of theeity T 1 ioCityHell,aituatodB])oull block nuthol due bioad highway, 
and about 12 blocks boulhwest of tho Feny, was not fu liom the contor of tho uty piopm 
Tho rone of faulliiig whao the icoent euthquako had ila migui paat unilei tlie soa Itom _ 
a (101111 nou tho head ol Bolinaa Lagoon, 12 m 15 miloe noithweat of die Qoldcn Gato, 
tu a point half a niilo nmth of the hide headland ot MumbI Rock, about B milm south ot 
Point Lobos Tho map. No 4, btiows ifas location 
Tho ontiio uea of tho mlo uid oouiily la east of the laull-aona Tlie southsrcbl ouinor 
of die aioa u less diui a mile distant fiom it Tho noinity ot tho Fteiiy Buihhng, at the 
loot ol Maikot Bhcct, was dio most icmoto ot any point 111 the whob uea, being betwoon 
0 25 and 9 75 miles away The site ot Iho (hty ^1 u fiom 7 5 to B mdoa bom tlio tault 
Tlio Chfl Ilouso, at Pooit Lobob, the moat western pmnt of tho uea, is about 8 miles oast 
of it Foil Fbint lu!s between 6 75 and 0 miica enat ot it Poiimo Punt and Huntua 
Point, as well, aio about B 5 milaa fiom the fault IlunUns Point la the moat euslmly 
pmnt in tho clistiict 

GDOLUGS 

It IB doanaUe to inamt hue a biiet ababact of tho geologj of the noilhnn put of the 
San FianuMO pcmnsula fm it wdl appeal that the ^ccta pioducod Iqr die euthquako 
wme Imgply inlliienood b} the ehmaotm of the undml^uig tmmations Map No 17 
bhows the (hataibution of the geobgioal fmmations at the amfaop It showa also the anaa 
of "mado” laml Theao ueas wme detmmined by plottmg the shme hne 4iown on the 
eoouiate ohut puUiahod m 1858 by the U 8 Gbaul and OeodctiB Hmvey, upon the 
lateat acouiato ohut ot the «me bmeau In then distaicta the inatmiala fuming the 
amtace have been banspmted to then piesant poution by human ageney The dqilh 
or thiekneaB ot this "fllbd" abatum la imiiable and, tm the moat put, not definitely 
known 

A little atudy, oompuing the ueas d lock with the topogiaphio oontoms, ahowa that 
all the hilli an ot film lock, mostly coated with a voncer of ami and vegetation, but fn- 
quontly outonppmg at the auitaoe In goneial, thmi lowm flanka ue more and mmo 
thieklyoovmed with looMB Band and allnviiun the noum appioaeh la made to the flom ot 
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the veJleya n the diatiiete of BBod-duoM At the lown levde euch loobe matoiiHls rover 
the whole aiea very genually Tlie thielaieet of then atiata mubt be nntehly AMublc, 
r^nitnm g tiiw uDeveii eoiiflguittion ot the lock eaitaoe wfaeie il emeiffs fiom this 
iwMiJg , cjnm It u probably no Ion in^gubi beneath the eo^oiiiig Vny btlle infoimar 
fawn ig Bvaihible iMwiHPiniiig the depthe to which theee unoemented matoiiele evloncl A 
well at the United States mint ■ about 170 feet deep and n believed not to have icaohed 
iiaAnrir A boiiiig that WHS bunk at the coiner ot 7th and kiMion Stieote past Ihiu 
nnd and clay to a depth of 261 feetj but dul not leaeh bediock In geneial the aanrls 
and eloyb fill deeply the majoi salleye, Mifaioa and lalaiii Hu. minoi noithwest foik of 
Miwon Valby, milled Ibyro Valley alaug iti lower part, u probably less deeply filled 
This n ceitainly tiue ot ita upper leachca, to which, in Ihia lepoit, the name Upper Ilajes 
Vallqy la Uinoi valleyband gulliee all over the aim have thin coveiingB ot aiind 

■nri alluvium whudi quickly ihm out aheie the slopeB of the hilk begin to im aleeplj' 

Fiom the ocean uiland for a oonaderahle disCaaoe extends an aiea eovoiod with saiul- 
dunpb Hue diataiet la hmited nioguloily at the east by the eontoui of the hdls The 
— iiHb tmm a thick mantle neai the ocean shoio, which boeomea Ihinnm anil thinnoi ns it 
itacs upon the loner flanke of the hilla Ae in the caoe of the matemalb filhng the vallqys, 
the lock fiom upon which the aanda rest n probably very mcgiilai 

Of the hillo, the nmthein luigp le coived out of the fiim sandstone of the Ftanciscan 
Klim Alni^ thia lulgp aie the aummita of Telegiaph Hill, Nob Ildl, and Ruasian Hill, 
with otha unnamed hilltops to tho weat, acpaiated fkom e^ othm by little sodillodiLe 
rf» ptib*iiniui m the auifoLe The outlying aummita of Block Fomt and Ruicon Hill appeal 
to genetieal^' to thib iidge This body ot sandstone abuts on the wmt ogainat a 
mam of serpentine, whidh fonna a naiiow range of hiUh stietehing nutheabtwaid aero>n 
tho pnnuiMila from Fmt Point to Fotrao and Hunten Points 

This aeipentine la inhuave in the fiim Franeucan loeka, oheit, and bandbtonc Tho 
aouthwestein tnundaiy ot the aapentme m the vuimty of ^t Point u doteimined by a 
fault whmh boa a throw of about 1,000 fmt Thu fault may poswbly extend quite unovi 
the l uninfcula ahmg the wnithweatein lindta of the aarpentine, but the field ovidunce docs 
not wanant any defimte atatement The fault movement oooiuied so long ago that the 
present land auifoM giva no unequis'ooBl indication of its position Mission Vallqy outs 
aaruH the body of ampentino, eepaiating tho northmn hills hum the kouthmn group. 
The northein poup imh along the watein boundary of Hayes Vallqr 
, The central and aoutbein liiUa, and the ndge at liio nmtbwnt of the oify, aie caived 
mtiioately from firm IVanaiaaan looks, aamlatons, and chait, comniiiigled with minor 
bodwa of inuptive lodk of boanltio ohaiaotei 

The hills of the more remote nuthwest corner of the aty and county ore of softer 
rodka of more reeent gadlngiaal cngin — aandstmiM and dhales of the Merced fbimatum 
Them are idlativdly htde cemented BeadeiB interateil in a mme oomplote acoount of 
tho geology ahould oonault the detailed iqxnt on thu peninsula ' 

P T B UOn VE BFROn AMO IIRIIUIBIVS BCAUB 

To Boma extent the eoitbquahe oauaed damaga to buildingi and othm atruoturca in 
all parts of the city and county of San Blancwo Tho whole area was deeuledly within 
the dmb active Bone Still, over a large poifc of thm area, far the larger put, the danuige 
was ahi^t both m amount and oharaetm Almost evuywhue ehimneys wue thrown 
down or badly bioken, but m a few amall lofialitiea meat of the dhimruya withstood the 
ahoek Some probably were unhurt Hastar on wbUs and roduiga sraa very gmierally 
iinmagatl go, piobafcjy, svero frad parbtion waDa and ohandebeia, eraekery aid fiagile 
houKhdId fuiniahinga Such elheta srere typieal of largo SMtiona of the mty There 

' Tlw Onlflav of tlia Bu Fnnum IlMinwIa, SaJim 0 Towoii, IBth Sna Bapt, 17 B O 8 
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wne iGlatiTtdybmiill il]bliict&, lio«o\'m , in which buck and hnnio buililingih of oidinaiy oon- 
Bliuclionwuo bad]}' wieekcd oi quite dc'sLimed Favcincnlb wcic iiesuicd, budded, and 
aichod SewuisaiulwRtci-niaiDiiiKaclnokon InphiaGbipoiluiMor^LiPil'iWinciiiovod 
latPially %avciiil teoL out ot place WcU-ballnstod bboet-oai hacks, oquipped wiUi R, 10, 
01 11 iiuih laiLi, ncic aielicil and flirved oi thiovn iiilo bhollow waio toinis Tlie whuln 
landbUilBep,>«mcliinn toi bc\x>ib1 blocin togethei, was ddoiinod into diallowwosob of 
iiiogulai oxlcmion, length, and amphludc Efleeta ot Ihib ik^eo of violonco wcic piclty 
elobd} conhned, u has been atated aheady, to bicbs ot "hUcd” oi ‘'inatlc" laiid duoh 
eliaiiuleiiyp, thcicloic, onl> a small pcntion of the ciVy, but, as it liappan, aioob of 
conuiicicinl inipoilaiiec and of special mloioat toi the ecumtific pinposoa of thu inquuy 
In consequence lliqy will loquiio a lolabs d} laige diaie of attcnlmn 
Then dcaliucln'c eflools vaiy in dcgiee horn place to place thiu the whole lango br- 
twocn the e\ticmes eitinl In nme nm thia vuution is beat shown by the ehaiactci 
of Uicse elteels, again Iqr the ficquenc} of then oeomionce Tlio change fiom abong 
oftocta to weak aometinub takes plM« lathei abiuptly within the distance of a bloek 
m two, or levs Oommunly the l^itiaa whae veiy violent otfoela were pioduccd aio 
themsdvea piotty ahoi|dv limited In sueh caaea, howovoi, thcio ■ abll a noticeable 
vaiiation in the soit onrl amount of damage icsulbpg at diOeient pomta just outside thou 
limita, along thou peiiidioiieb \t othoi places the debtaueUve olteets change giodually 
thiu a dwtonisi of aoveiol blooka 

Thib aieal voiiation in the degiee of damage mdicaln elaaily a like vaiiabon in the 
intensity ot the dioek The eltcats pioduccd aie the diipct icaulta of the intonuty mani- 
feated, buiee whae neaily all kuids ot abuotinca aie to ho found in all disbieta, of whatever 
intenait} ,Buoh faotois os the individual sbength of the injuied strucbuca mubt ptacheolly 
cancel in the oggiqgate lesult Oonaequontly the destructive ofteela fuimsh a measino of 
the mteobity, not voi} pieeisa, it la biv, but the bast available, aineo no aeismographie 
inaliuments wne moiiUbwiwl m the aty Dy a dassihentum of those cIliielB diltaiont 
grades ot intonaity con bo looognued and defined 
Baveiol auch cJassihcabana have been made by aoismblogiats for this pmpoaa The 
beat known ot these is the Roau-Foicl intensity bcale, which piovidob ton sealo numbnu 
The fhat dofinoa aahockjiist baidy peusepbUe to a acnoitive obseivm, oi onoioemded Iqr 
a Bonsibire aoiamagiaph, the tenth, a gieat diaaster The foui hif^t numbom of thia 
soale, OB lopublhhad by the pieaant Cammiasion m itsFiplimmoiy Bopnrt, aie oa fbUowa 
Vn YHdmt bhook, overturning of kwaeobjocta, talluigof plaatn, ab iking of ohurdh 
fadla, boma ehmincva fall 

VUI Fall of ehunneva, aaeks in the walls of buddings 
IX Faitial a total daUnotion of aome buddings 

X Grant dianatoiB, ovaituining of looks, fimioa in tho suifaee of the eoith, 
mountom dides 

The langff ot mtenaity m the aty dul not evieed tlieae limits Piohably it did not rcaoh 
the hi^im numbers raeogmaed by the Bcale number X Inonlyafewamdllooahboasran 
themimmumvalueBof scale mimbn VII pievalent It is eo^ to aee, hosraver, lliat thm 
aeole diabnguiahea ita thieo uppa aeolc numbna in vague tama, portieidoily with mpid 
to eftocta bkely to be product m a modan city Vm this leaaon it sfOa found unaatia* 
faotoiy foi the inveatagabona in San Fianeiaeo 
A scale of gieater ment ■ that deviaed bv Fiofeasoi Onuni, of Tokyo, given below 
No 1 M^mumaeodontaoniaSOOnim paraee peiaoe Fo^ run out of houaea, 

buck walla of bad eonatniotum an dig^tly eiackad, plaatei of aome old doao (godowna) 
ahakendosm, wooden houaeaBomudiBihaken that Bracking noiaea ore produoed, taeea 
vmbly diokan, water in pondaiendaed di^tly turbid m oonaequence of tho diatuibonee 
in the mud 
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No 2 Maxiuium aeccdeiatioii la 900 nun t>o> see pci w 'W alh in JaponeEe hou’^OB 
ciBcknd, old nooden hown tliiown alightlf out ol Tcitioal, toinbtloiu.b and alone 
bnleiiis ot bad ounatiuetwa oveituined, in a lew cbm.b chaiign aio piuduced in hot 
apiinga and mineial watusj oulinmy Faetiny ehimnry^ nol danuipid 
No 8 MaMmum oeceleiation la 1,2U0 nun pia ate pci acc About one Incloiv 
diimtii^ 111 exv} toui IB damaged, faiicL bouaea of bod consbuction aio pailiall]' ui 
totallvdoatioveJ, afewoldwoodendftelbngpanilwaiebouaeatiitally di<kli 03 '^, wuoilcn 
budges blightly danogad, wme to*"*^**"*'"' and atone lantniib o\i!iluin^, ahoji 
(JapancM! pappl-co^cllJ aluliqg doom) buben, looF tileb of nooden bouaot dialinbod, 
aome look tiagioenla tliiown down fiom mountain udea 
No i MnMinuui aecflleiatiun h 2,000 inin pci an poi aec All raeliuy cliimnc\'b 
am bidken, moat nt the oidiuaiy buck buildingi putiallv oi totally (Lslnjnd, aome 
woalen Lou^ totally dealioved, wooden Bhding dooia and 'JiO]i mostly thiowii out ot 
then gioo\eB, ciaeka 2 m 3 inolica in width, in uit oi low giound, embankmontb ali^tly 
ilaniHgod lieic and thno, wooden fan^ee pmtinlly dentiuj'ed, and udiiiaiy alone laiir 
teina oiaithiown 

No 5 Mavunum acoeleiation la 2,600 mm pn aec pet ace All oidmaiy biiok 
huudtt veiy boveiely damaged, al«ut d pci cent ot the wooden houeea totally do- 
stioyod, a lew teio, oi Buddhiat templea, aie thiown down, embenkmente eaveicU 
damegbd, lailwnr luieenligbtly cuived oi eontmlccl, oidmai}' tombetonob ovoitumod, 
ithmaLi, Ol moaoniy walla, damaged heic anil theie, cmcka 1 to 2 fxt in width pio- 
duoul aJoiig iim bankh, watm in iiveia and ditcha tluown o\ai tho banka, wella 
moatly affeoted with chan^ m their wateie, landdipa podueed 
No 0 Maannum aeeeliiiation la 4,000 mm pm eao per eeo Moal of the /era, or 
Buddhiat templee^ aie thrown down, SO to SO pei cent of the wooden houace totally dc- 
atiovnd, embmkmenta bhatlctcd ab^t to piceoa, loads made thin paddy holds to much 
eiacked and depieat aa to atop the peieago ot wagons and hmeos, lulwar Imca voiy much 
eontmtad, wjoodon biidgBB poitiolly on totsOydeatioyed, tombatonee of stable ronsliue- 
tion ovcrtuiiwid, oiacks a taw feet in width toiined in the giound, aecompaiiiad aomctmlL^ 
I 7 the qeotian ot watei oi eond, emtliemraie buiied in the giuuiul luoslly biolcon, low 
giounde, auidi aa paddy fleLl% xmy greatly oonvulaBri both hoiuontally and voilicull}, 
BomebmA oniaing tiea and vegetal to die, numeroua laiidblipe podueod 
No 7 Miaximam aoeeleiation la much abovo 1,000 imn pei eeo pci aco All build- 
ings eseept a vmyfbw wooden houseeaiQ totally decoyed, some houM, gates, ote , pro- 
jected 1 to 8 feet, lemaikablB landehpe pioduoad, aaomponied by faulhi and shcua ol 
tho giound 

In tho foragoing aule, in additum to thaae definitiona by destiuetiye eftocis, it will be 
noticed that a longBotyiduoBtoi the aMeisra/MiRwaarngncd to eadi scale numbm Tlieae 
aeudonlion vnluet haro boon taatad expemtentally hv Fiofexm Chnoii, anil found 
aecu ate within nairowliimta OonaequentlyitiBeBiiedBnabso/iiteBCBlc It la the best 
intensity senle yet popowd Sinee, however, it n defined in teima of damage piodmced 
upon JapnuBHB abuetuies, it would lequiie eonetaut ciitical inteipietatum in use m an 
Ameiican city Foi thia icaaon, it la hdieved to be not so well adapted to tho puipoaes 
of this mtcalagation aa the acole prapoaed betow Thn la espceiallv tiue euieo tlm v^uca 
of the Bcoclciation necessaiy to poduoa the desti uotive efieets enoounteiod hcic have not 
bodn deteinunad by expeiiment A nee of the aLabliito aeale would, theieforc, petend 
to an aocmacy not attained with any ceitainty The foUowing ecale will be lefeiied to 
M the Ban Fianoiaco scale 

Oiada A Tery violent — OempmeB the rending and Bheanng of nek r*BfSini. earth, 
tuil, and all xtiuctuiee along tho hna of faidtmg, the fall ol lock from mnmitMn 
numeiouB landahpa of gieat magnitude, caiiautent,doqi,and extended fi—mng mnatuial 
eaith, some eta uetuiee totally desboy^ 
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Giade B Yicknt — Compiuca faiily euiciol coUapv of buck oiul fiainB boddiiigb 
when uoL unihuoll} lUioitg, sciioua ciaeking of buck woik uul miKimy in cxoiillonL 
aliuetuiee, (he foininlionoL fiviucs, slpp faults, shniii Qoinpic*Nunanluliim,anil InoBil, 
wa\e-hko fokls in pniod and aaplinll-ujiiUiil slut is, aceoinpeiiicil by Uk. lan^ hsbuiing 
ot aapliidl, the dMliuiluiii oi louiulalioii walls and uiuLipiiuiiiig sliuiUiics bj (lie 
undulalionof Ihcgiounl, Iholncakiiiguf wwiisniul walci-iiiniiu, Iho Inlunl dapbiuv 
ment ol sbopla, aiul llin compitMuin, disLcnwou, and laLoiid waving ot dnidociniiLnt ul 
ndlrbuIlasLnl slioplrcai tinoLta 

Oiada C I'oij/ stioiui — Coinpnioa buck woik anil mawiiiiy badly ctadoxl, wiUi 
oeenbional oollniJsc, soiiui buck and innaoiny gablia Uuuwii down, Inunc buihlingi 
luieliod 01 hslod on fan oi wnik uuda pinning sUuotuies, willi (Kcnwonid lalling horn 
uniktpiiining m oollepao, gonmal doBbuehon of olumiu^ and oL inabomy, buck oi 
cciftuil vonncis , consulcioblo aaokuig or oi udung of foiuidaUon walls 

Oiade D Slion^ — Ooinpiiaea gcninQl bul not uiuiuaid foil ol Lhiinnnva, eiackb in 
mnaoniv and buck woik, eiacka in foundation wolbi, icLaiiiing walls, ami ouibiiig, a 
lew laolatrd eoaes of luiohing oi haling ol homo buildinga budt upon woak undiuimining 
aliuobnea 

Giade B Weak —OompiiiOBoecaaunial fall of chinuioiyB anil demagolo ploaLci,paili- 
lionsi, plumbing, and (he him 

Thia aoole obviously la simplv a claaaifioabon of Uic plionomonn obamved It clpfimia 
Ota menv giadcb aa the facta acomod to expiaaa lu Una fl^ 11 la inmc finely aubdividoil 
then Uio RaasHFoid aoalo and, foi oondiLiona in a modun city, the dohmliona aio bottei 
fumed It hoa leas inbmaio meiit than Uie Omoii aealo, fiat botli acaloa covm a umilai 
longo ot deahuebxe elfcotb, but Uio aubdiviaam la flna and mote evenly qneod in Uio comi 
of t^Omoiiamlo AJao Uiegiaiload Uio Ban Fiaaeiaoo aealo oan not be fixed lQ'\aluM 
of the aeeolaiabon, euqit appiommaldy by compaiiaoin with Uio abablute aealo Tlio 
fact, howovei, that it don not piolond to oImIuIb voluca aoema a point m ib tavoi under 
the oiTcuinalances And it n a piaotieal eoale foi the phenomena dealt with 

Altho iigpioua valuab can not be obtauied by audi meana, it la doanablo to aub|oot the 
gradca to coiefid eompoiHon with tho nnmbeia of Iho Omoii aealo m older to detennine 
leaaonaUy doeo ococloiation Aaluea foi thorn 

A rompaiative atudy of the 3 aealca w bummaiiaed diagtammalioally in tho aoeom- 
panying taUa at the lop of nest page '• 

Borne of the efieeb which aoive to doGno Qiade A aie woakm than Uu. maximum ofieela 
dofimng No 6 of the ahaolule acalc, uul nowheic, not oven in the vieimty of the fault, 
were moat buildinga totally dcsboy^ 

Giode B ooven a wide range ^hape if the imlial ehook had been a little ationgpr, 
It oould have hocn aubdividod with aome oatamly 

Giodab C and D aovn each a dighUy lower langa of valuea than the acale numbma 3 
and 2, to whioh thqy eonaqMiul moat blaacly 

Gride E,aadefiii^,iamaienuioi^limitod than No 1 

Than vduaa, dewnta their lack of pieeivon, eonatitute tho beat appummalum to an 
abaolutB meaaura of eneigy dei eloped, hn each grade of intoiuty, which it appeaie prao- 
beafale to ottun Therr were no inabumenta ot pieoiaum to leooid tho chuaotei and 
amount of the motion ot (he shock, henoe cabmatea of other ant than this aeem diffioult 
to make The foot miiat not be loat ai^ of, however, that it la only an eetimate, baaed 
upon the Interpratation of a aeiiea d daabuohve efteeta produced m very vuiablc media 
under vuiaUe condibona and then compared with a aimilar aeiiea of deebuebve efteeta 
pi odueed m atruebu OB of a dilleient aort, for whiidi pretty nooinota aecdamtion valuea had 
been determined eupenmentally 

* Tin diaDitiana of tiM Omen iheduta nla ud tin ufnmetm ■taaut it an taken bom tin book 
on SartlKpiahaa m iha Ia|^t of tha New Banawloif, kj Hajor 0 H Dattam 
Q 
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It DHjy be peihap^ wdl to poinl out that Qioilo D lies brtwoni Nob VII aiul Vlll ol 
the Row-Foiel eanle Thn giado ehaiBoUnioe tJio giCHloi pul ol Iho city, aa Iho in- 
tamityimpahowa GiBdcB,aquivaknttoNo6 IXa^Xol HiLumobOBlCiiachuaetor- 
iatio ot my amoll ueab only Giado A n not mihibitBd in the oily piopa 
Uuluing the San nanciaeo scale, mtennly map No 10 tras piepued, mhieli imlicafaw 
the location and ueal extent ot the ifasliieta chuncteiiied by caoh giade of intonaity 
It pieunib giophieally the lesulte of the field woik In tho aludy, practically all of 
the city popei, including Ihe luge aien deeiatated by iiio, waa thoioly tiama^, ox- 
oeptingoneoi two laolatM hilU looahtieawheio a buefcaannnaUon allowed no aignificant 
damage Unbuilt diatiiela woe, of couibc, compuatively ncgleeted, oxeepl wfacic dn- 
im bonces of naluial objccla weie found oi lookb An Chimneya, buikhngs, aticcLs, 
pasuig, cuibuig, sulewalka, eu tiacka, letumng walls, etc, wero aufajeetod to cuoful 
seiutmy, andauch imuimoa woe ofaaciwedsraie olasniU onthcipot in tamaof IheSan 
E^aneisoo aeolc Tho intenaitT indicated nas recudad by a apot of eobr placed upon a 
field map of ouitable uale (1,7G0 teet to the inch, a 1 21,100} klony jdiotogiaidia 
woe made, some of which appeu ae dluaUaUona in thia lopirt 
Detailed fiidd notes wnc m^ only whan damage of unuaiiol or btiiLing ohuaotor waa 
aneounteied, n when it was poplning Whan effoota woe obauved which aenned 
hkely to be of salue in onoltyBiiig the chuaelei of the euth mobon, notes wne wH* 
Idttla indoor evidence waa obtained oi aoo^ 

It will thua be aeen that the fiekl atudy, vdule adequate An the pm poaea m view, did itot 
constitute an evpeit enpneeiiiig invcatiptKni, Hpaimg with dataila and location 
ofdamoge Eiequenily theia was doubt ae to sdiat grade of intaiuity diould bo oaaigned 
to a given city Uwk, because of eoniliotiiig a inadequate ovidenee in the field Thiaia 
putuiulai1ytruaofdiatnGtBawqitbyflie,eapBeul]ywhnethamteDutywaalow, formoat 
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of tlio cIIocIa vhich mvo to Hufinw the Iowa giwlo4 wao obliliiatod with the btiuotuin 
in which ih^ wue dovaloped Whaa buildings wac b|ioiBcly diitiibutcd, il wwt ollcn 
liBid to doleimine what giado of inleiaity was developed, foi tlio ovulcnco wna leattraing 
and liclnogoncoub NnaUielen, the map ib a iJiet^ faillitul iqiii'^lalion of Uio dib- 
liibutum of mlcnaly, and quite jiuliiics the bcicntihe and eeoiiomie oonclubiona of a 
gcncinl iiatuio that aio diawn tiom il hoie 

On tho map, color in noithweslrcouthcut hue (A, B, C, D, E) lepiiMinlA disbicta 
maiked by unequivocal evidence Conlinuoub lines indite the pobiLion of wcll-detci- 
minerl boundaiie^ between aicaa aficLtod by difleient giarlos of inlonhily Color appliod 
in noithcBBl-soutliwnt heib (a, b, e, d, e) lopiesentb dutiiote in wluoh tlie c\idonoo 
was Bcanly m ciicumslantiel, and dotted lines inilieate the position of boundaiy hnee 
which wmo determinod but vaguely Iqr phenumena iii the field 

DATAILCO DEbCBlFTUlir OT TIU EVIOnrai] BT LOCVUTCDB' 

No distiiot designated upon the map as exhibiting intuiaity of Oiade E, so fni as the 
wiitoi could hnd, e^ibited any dcstiuotive ettceh ol a moie violent land than the fall 
ol dumneiya The leally typioal meosmo of intoiuly toi those localiUob was tho unckmg 
aiul falhng of plasta Without oxooplion, those aie places wheio tho fiimly ermontod 
brdiodk ol the Fiancifacan foimalioiii la atlia exposed directly a eoswiod with a scry 
thin mantle of aod This lowest giadc of intonuty does not. bv any moans cliaiailniie 
all places wheio the fiiiii Imliock is cxpohefl at the auifaeo It waa lathei dovobped on 
tho summit poitions of the loeky hills The tope of Talegioph IIill and Euasian Ildl aar 
ilisUiela m which a laigc |iait of the ehimncDS withstood tho shook Thu waa also the 
oaso witli the uppu sbpu ol the ohoit hills about the head of Hoi Lot Hlioet, at tho eontoi 
of tho Qioa SoBiedy any iiqmies lesoUed on the hills of the Tbtino, a^ one at two 
small uupontino hills just noith of Maikot Btaoet wno likcwiae iininune Biinilaily, the 
Hunters Point aupoi^ne lulge waa subjected to a shook ol low mtrnnty, at load., a 
hasty amvqy pointed to this conclusion, tho the cvulenco was spaiso aiul not tlioioly> 
oxBinmod Su Biuno Mountain, howevm, was about os near to the aonc ol faulting as 
Point Loboa, where most of tho ohimnqya wmo thiown Intensity of Qi aile D is bdioi^, 
thcrofoio, to have beon dcvdopnl upon tho summit of Ban Biuno Mountain 

Tho genoral fall ol ehimni^a, sli^l aacking of buck woik, and such damage, dmiotuig 
mteouty of Giado D, ohaiaetaiia die noiliioBatern half, oi po»ibly two-thuds, of the 
city and county, exoopt in localities whao spjcud oondihons, ehufly hthologuol, nuxhfy 
it Dibtucts of expo^ bediock on the flanks of tho hills, and of bond and dluvium 
wrapped as a thin mantle about then lowoi dopea, exhibitod this degioe of damago 
Oonsoquently a laigo aica waa affeeted Iqr thu giado of intennty which does not, in gennal, 
loquiio ^tailed dMuasion, no vnflent noi apeoially signified eftcota being pi^uced 
Whao, howova, the loose euth covamg u thicker, tho magnitude and frequenoy 
ofdami^iiiaoaaeB MaihetSUoct, between Second and Fourth Stieeta, Hiaaion Street, 
between Fuat and Thud Stioeta, and Howud Stieet, between Second and Thud Bticotn, 
togn tfiw with the bloeks m the nci^boihood of Maiket Street on Montgomay and 
Keuney Shoots, Qiant Avonue, Storkton and Powell Sheets, foim a dutnet m whi^ the 
effeeta denote on intensity only a httleahoit of Chads C Ahugepioportionof thebudd* 
ingo wao exocllent atruotuies which mdividnally withstood the ah^ woU In oonae- 
quraoe, it waa diffleidt to diaw a line in thu region between dutciots muked by brokon 
ehunnoyB and aaeked hick walh, and those iHiece mae aenouo damage wns oortaiidy 
developed The lenatant ehuaotar of the exedlent buildingp and the thmo obhtarataon . 
by the fire of evidonoe pioduead in pool sbucturea, irader tho detammahon of the 
intennty u Giade D aomsirtiat douMul 


> The rtieali nhmd to in thus doKriiitioiii in diom on mip ao of tho btloa 
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III Uie hW rfai adjacent to Runt Lobiiis Aienue anil Clement Stiiict, betneen Fii^l 
Avenue bixtccnUi Aviniiti in the sanJ-^liim* (IistiKt^ ilunage — inihtlj ol Ghaile D — 

nns piex'alent Thia locality la the put at the eity luaicat to the beat ol tho dntuihoncc, 
luiH t liQ covn of BUid wliicli iiitb upon tho uneven licdiock k unoienlj thick, theiPtoio 
uicguLu \aiiatiaiBot iiilenuty aic to he cxpcclul NotLiLlulcbb it is not easy to fiv llie 
hounduK^ lictuein GiaJe C anil Giatk D m ihia poj t ol the citv 
Alwng OoL Jikl Fell Sbeeta, uid Uie Fanhendle faiLwav tioni Bioilciick Sticcl uist, 
the intensit}' ckfacly appmachca Giade C without accnnng quite to icech it 
Along Wadiinglonbiicet and itsiinmeiliatovieinity.liuiA Baku Sheet west toSinuro 
Rliecl, on the nest of the sandstone lulge, tha mtenuty is highu than toi most nllici 
loeelilm ot ttvpaeeil hcdioek Fallon ehimnqpa and clocks m tuundation walls nvio 
moic pici'dcnt than in iiiont aicaa so situ^ed 
On bcriiock at Fouit Lobos, albo, tho eflteh iiulieah! on intcnvlv piolty cloeo to 
Giailc C, but this locabty n ncaici the fault thnn any othei Fioncibcan outuop sa\c the 
westnii sbpes ot San Biuiio Mountun 

TTc nuij fcoy in uoneiid, thciL4aie, that Glide D is the intenaily ilLWlopcd on baic lock 
foundations, oi on luck oiidy mockialelr coated witli koiI, in tlic nmtheastcin pail of the 
eit\ Olid county ol Han Fianr isou 

111 the low lands of the s'llleys, and along paitimb of the watn-fiuiit, Uiu ^nd and 
alluvial deposith ue Ihiekei and the diMiuctivo efleets ueie inucaaed in nuupiituih. uiil 
in piciokncc, oka thiuout a laigia put ot the saniislune baot at tho west, ivlicicici 
os’idcnco ivos nbtnuud, inei cased inleiMty wna touiul to pievail 
All ovei klmmi Valley and Tlajiis Valkvi ineluduig Uppu Hayes Voll^, buck walk 
wue oaeked and aume gahlca and walk utually tell Buildmg* placed on weak umlci- 
puiniiig wcir lieijiKnlly diaplacod slightly horn Uic %oiIiaal In a fow eaaoa, weak fiomo 
duelhnga Golla[Bri an a lesult ol the giving way ol woak foundation btaucluica Moat 
chimiugr staeka wcio bioken In no pu t of this luge disLi let waa m idonec of this kiiul 
lackuig, oltho the mojoiity of tlw atinchncs wcio taiily substantial fiamo dwtllinfpt, anil 
wue ot couise luit saiou*^ damaged Thcie won inucli indooi durnigc, but no imisti- 
galion of thia wiu uiulm taken 

At the oulci mugin ot thb uca, muked by an mtcDtity ol Giule 0* tho ilisliuelis'o 
effects ivue ncikn, indicating on intemty jUbV above (bade D Whne tho disliiet 
ulioins locabtias which suffeicd a still aevoicr shook, the damage waa of gieatci mogni- 
lu^ uid nune pievaknt Bcbulcs this giadalion thne wme, withm the limits of thu ilia- 
tiict, acvciol little locolitHsi whcia the cliaiuUniatic dcatiucbvc otter ta weic eomincuously 
iiuineioua 

In the noighboihonil of O'FaiieD Sheet, between, aoy. Mason and Taylm Stioela, biiok 
woik wab sadly cioeked Photogidphn niaile befoie tlie hie (jdate 870 ^bow that aomo 
building fionta wvic thiown out on O'Faiicll Stmt in this vicimty lEany of the builil- 
ings hncoliouts wem mLilioae ebuctmea at beat, but iiqoiica aeio too gencially dib- 
tiihutcd to be asciibcil whoU}' to ohuctuial weaknem The ilamage was not ot gioat 
inagmtuile and did not indicate intcnsit}' ot Giade B,ao Eu u could bo mode out tiom the 
mills aftci thcfiiu 

Ncu tlw Cil) Hall thcic nua a snuill locality oonapicuona fm the damage pioJured 
The City Hall itbolt made a pidincsquo lum (platea 82 and S3 a), oa all the wuild knows, 
but thorhaiutu of the eonaliuchon was inobohly a lugp faetoi in ib desti nation 
Neseitheleaa ng^y eradm in otiiB buddings nau by indicated uiteiia^' aomewhat 
highu than was cunmon m tlie valley iliebict os a whek 
Just south at JeSeison Square Bume weak buildings quite iwllbpwnl , anil foundation 
walk weie gjannolly ciockad and uuaht Wootlan mulapinnmg ahowi^ a tendency to 
luieh and thiow buiUinga olighily out of the vutieal Similu eftecta pievuleJ along 
Folaom and Tieat Stieeb fm two oi thioe biocka nuth of Eig^hteenth Stiept 
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Tho hkicki betirecn tlio olil liile-nui&h aico, eUonriing coat fiom neoi the FuslrolBro, 
and tho fornioi eouiue of Umon Gieok, gi\Q o\'idonee in the Fonn ot cinckpil fomulalion 
walh, bioLon eoncictc cellu flooii, ito , ot intensity voliua hi|^ in Giailc G Tlie hie 
dul much to ilesliQy oi ulcnce hoip, Ob il a disbicl of wooden ilwellinB^ 

Fiom ncoi the coinoi of Thnd and Kiiik, to Iho eoinei of Ful>ann and Mteuail Sliopln, 
ihcie n a nniiuw limec of loiul ron^Ulutiiig the watci-fiunl oiouml Rineon Point Tho 
land lb luilly naluial anil pvtl} iniulo Ft w shucluicb oio toiinil on it wliuli up luil 
built on piling, whcllin tliey be wuehouiub on the dooki oi gooil mock i n Iniildinga Skuiic 
pulb of Uio uea uo devoid ot buildingB No m ulenco was diwlobod in this tioel iiulicaN 
ing iiitpnuty hig^ici than Otode C Signiheonl cvidonco was naioo Cracknl IhilIc 
wdla lieio and Uino aoissul to hv the di^ee of inlonsit}' 

Onwud to the iioith oiiil to tho wost fiom the oorner ol Stcuiiit and Folsom Blicels, 
oxtonds a nuiow binooua uoa uound TelQgiaph llill to the iiciuity oL filaok Point, 
wliioh is ilcsignotpd upon the map oa otfeeted In* an intonsily ot Giulo G Such olTprls 
as badly eiookod biiok wbUb, somo of which Icll, llie fall of eunioca and pfaka, ole , 
me saul to have heen dcvclopod hne Such ovvlcnee Ob could be made out amid tho 
file luiiih loihla to ooiifnin this This icgion divides the watm-fiont uoa of mulo land, 
whole high intensity uas tlcvvlopod, from aonrlslono hills, wheio a lobsm shook was irc- 
poiiencpil It mil ho iliscust fui dioi m connection w ith phcnouicna ot specul sigiiifieanee 
A low-lying eicsoont-sluipcd uoa of alluvium and sand, with a little mode luul ncu tlic 
shoie, ovteiids wobtwnid fiom Blook Fbint to Fmt Point South, east, and west tho 
liillb iibc steeidT Foimoily a tulo-mush complclcly sopualcd the dluvial flats fioin llm 
sandhu at tho dune Put ot lhis,iiBU its inoulh,hii& boenhiled Buildings uo bcantily 
(hafaibutcd all over tho uea Evidonoe in tho toim ol stiuetuial damoga n not, thmofoio, 
mot fiequenl]^ Hio hllrd land of the tulo-mudi is devoid ot stnietuioa Thcio uo 
sovciol little localities in this distiiot loukcd liy domogo denoting mtonuty of Giulo B 
Theso will bo mcntionod latu Foi tho meat pait, fiuiic buildup oocnaimially tilled a 
litUc out of tho voiheol, and emeked and uoaht foundation wallo ue tjpieal of the do- 
Blauctne efloolo found hne 

Leading down mto this uca fiom neu tho coinoi of Pbik Shoot and Poainc Avenue 
IS a minei valley, onoo dooply hcnchod, but now inwlificil by alluvud and ntilioiBl filling 
Along its oouiso mobt ehunnov s weio thiown and foumlotion walls wue ciaidnd and ausht 
goiunally Two litlle plaaoi, whcio uitensitj of Giado B was iloveloped, uo situated u 
the tioi^i They ue diseuat below 

K gioup of amoll ueas, 1 in numba, togethoi anth a small qiur of Miaraon Ynlley, 
mtuot^ oJong a hne exlonding noithweat hom nlnut tho jiinotionof Sixteenth and Dolmos 
Bhepts, la designatod upon the mop as ohuoatciiaed b} mtonuty of Uiade C It ehonoee 
that the noithweat extiomit}' of this hne coineulaa witt the location of an ok! fuilt-ione, 
monlionod obovo as putly delumining Uie southwoatcin hmits of the unpentine 
In one of theso iMolihes, piaotieally bounded by Maple, Spiuee, Wodiuigton, and 
Califoinia Sheets, buck walla and foundations wen eiacki^ oonapiouously A buying 
at the 001 ncr of Maple oml Washmgton Sheets hod a balcony auppoited fay piUus above 
Its fiont entianoo Thu waa thann doan, anil tlw walb weie aoeked lotha badly 
It was piobobly a ahuctuie ill adapted to iomsI cuthquake ahook Bull it stamla dnoctly 
upon a bue le^ of anponhne, and upon umilu lork in the FOhcio, on equal dibtonee 
fiom the fault, mtcmity of only Giada E was developeil 
At the cornu of HapLa andCklifomia Sheets, the Hahnemann Hbapital, a new buck 
buifding, austuned aeveie damage, puhoululy the oast mng If nnghboiing shuctuica 
ahonod any doatiuLtive effects compuable witii thu, mteiMty of Giule B would be in- 
dioated But tluy do not Some cauae pceuliar to the budding itbslf n responnble for 
the esaggnohon of the mtenuty Proba^theneminBof thamoaoniysraBaoontnbu- 
toiyfaator TheauifoeematmialhueuBaiul, butitcannotbevuythudc 
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Aintig the mhw line, neu the eoinai of Walku etui Partolt Streeli, u a little looelily of 
4iBip intensity, quite unthin the lowei lange of Giade B It oeoupies about a block 
In the nHjnimng Uoolfli eliimiiflyB fell geDCiollVf houflee weie dietuiM slightly on then 
foundation-^, ami foundatiaii ireie eiadc^ Hicie a thin layer of ^nd occupies 
the bottom lower dopes of a diaip little vollcr Thcie ate low acipcntinc hills just 
to the east, with higher ehnt hills to the west 
In the vicinity of the coiner of Van Neaa 4venue and Clay Street, thcie la a low place, 
01 B^le, m the meat of the sandatone nd^ whoie, without appaiont lithological cause, 
thuc wete maniteBlations of aome vudciice Some appaicntly good baildinga displBA'cil 
conspieuous aocke It is hdicved that this damage may be m poit aaoiibed to e\plosiona 
of d^omite used in ehcekingthe fire, but ui many catea the eiaehs rio not appeal to be due 
to this cause Them q doubt as to the meaning of the endenee hmo 
In the weatein pail ot the city poper, the Riohmond distiict, the Sunset disbuit, ami 
Golden Gate Paik, thmo me scvcial places whcie elumnoys wcio quite gonoially dcsLios'cd 
and houfaca svere ahittrd sitghllv on then foundatuma Louae mnd eovma the loelc to an 
unknown depth, but this moulle la pobabl> not veiy thiek 
TjtVa Stieet, m the vicinity of Rfth, Sivlh, and Seventh Avonues, b one of IheBO local- 
iliOB, wheie, tm inatanee, the Ifaiia Kip Orphanage cxhibilrd oonspicuous eioeka m 
Its biiek walls, oa wall oa iallen gaUcs In the Home fm the Aged, not fai away, eiaeka 
in the biek walla were numeiona DwdlmgB of sraoden frame oonatiuetion were kr4 
aciiouds ibmagod, but even (hen wcie much moio noticeably offeotod than othma at a 
littb dinlanco Tte buildings of these ehaitlablo msLituliooa sieie pohaUgr not veiy wdl 
eonataueted 

A anialler aiea, on Eleventh Avenue between California and Qement Slxeets, diowa 
one fnme dweUing quite lumed fay oollapoe (See jdato 88a ) This was due to the giv- 
ing way of a hi^-postod woodon undm pinning Houiies near by eie eompamlively 
litlb oflooted It a snggealed that this iMahty is a place filled by gndmg 
Akmg Fhat Avenue, between Point Lcdios Avenue and A Slioot, a oonaidorahlo length 
of the neat wall ot the Odd Edlows Cbmotecy was lliiown ovm to tha east This woe a 
eoncrcto wall 5 oi 0 fcot high, wiUi a thiekncoa at the base of bom 1 to 1 6 foot It was 
icenfmeed near the top by a 2-ineh gpa piic lunning tlio length of the wall nbuscs 
on the west aide of the otieet woo slight Ij fJiifinl on IhoiT basemontB 
On Thud Avenue, between Foinl Loba Avenue and dement Slieet, the imdmiimmug 
of houBcs was diBtuibed 

The Flench Hb^pilal buildings, whioh occupy the entuo blook bounded liy Point 
lobon Avenue, Fifth Avenue, A Street, and BixUi Avonuo, Bhowed ug^, X-abapeil ciockii 
in the buck w^ta, espociolly m the eanbol towaa Some buck woik fell bom the (ptUea, 
ami the ehimnqy slock was bioken 

In IhiB put of the cits buihlmgi ue iwbled oi in amall eluateis, with unbuilt distiicta 
ot blown Mnd intcivemng Consequently evidence wbb scuee and unutasroetoiy 
The Puk Emngonev ^plol, neu the ooutheasl eonm of Gdden Gate I^k, hod its 
walls badly creoked uul ila gpblo thiown out It is a amall, l-stoiy, sandstone building, 
with a wo^en fiunc Its ate waa looM sand of unknown depth, piobably extenaively 
giaded Evidently it waa not an excellently built atnieture The icatauiant at the 
ehildien’B ploygreund in the Puk wan wicokod (Plato 86 } 

TheMureumm thePuk, not lu born the coiner of Ebventh Avenue and Fulton Street, 
was B wooden fiamed building, with buck and plaster walla Theae were cracked veiy 
badly, and conadnablo paliona fell Neu by oonudeiahle buck and atone fell bom the 
comiee of the muao aland Ugly ciocha tiavoiaBd the hemisphencal uch, constructed 
of hBudatoiie blooka, which saved as a sound refleotor Tho building was made of aand- 
stanehloeha,baekedwithhiick. bi aome of the columns, aeveial of the blocks ore moved 
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out of pliiflc Two or thiee buibIIci buiklingb in the immodialo ncighfaoihooil wmo alno 
notably damogpid Inlcnvty oquivaluut lo lii|^ \ nlucn ot Qiadc C wni coibunly developed 
hcicaliwta InmmeeamtundoubUxUy icafihedlowvaliinofQiBdcn YelthoRlas^ 
walls and loof of the oomoivatoiy, anil of Uio nvioiy doso liVi wcie not oppicruiblv 
doiDBgpd Thn diHOiopan^y diowa cleaily Uial boiiui jiuiclv lood facial dalcimniod Uio 
amount of damage 

Buildings on the beach sondb ncai the Chd Ilouhe, deoe to the wililnne elills of Fmnt 
Lobos, wne oliongly fahoken A iimdl 1-sloiy biiok pumpiiig hlalum luul its walli 
badly aoidied end portiona thrown downj ita ehimnry Blade also wm binken Weak 
undm pinning m oome noie^boimg fiome buiklingi yirkled pncepUlily Heie aKn on 
abiupb tionailion is notioed bom intonoily of Giodo C on Urn eaiula lo Oiodo D on the 
eandbtonc ehfh 

Neai lAkoview, fouly well built borne buildings on dune Bond of unknown Ihiekiun 
were caused to Imeh and shift their pesitionB 

Ocean Avenue, between Ingleude end the ooa, tho almost ilcvoid of alnieluiob, allows 
fay die uneoiihiiift bending, and oven Incaking of dminogiB and watu pipes, and I7 
fittuies in the lood and oisphslt paving^ a ohange of intonaily fiom Giodo G to Grade B 

LOQAunn OP LPsam uiFosTAWcn ai'ilcthd by ammerv or anaoh n 

In the nei^faoihood of tho eiaasmg irf Btemer and Sutter 8tiootB,thoioia on uiQguliuly 
bounded distiiot a little loiga than a dty bloek in which oaveral buildmga not oonopioii- 
oualy weak wme totally deatioved St Dommie's Chmeh, at the ooinoi of Slamci and 
Bosh Slieeta, sna a oomplote lum, as the illuBtiation ({dato Q2 a) diowB Its oteoide 
tosren srare lumod, its lod fdl in, and oil its walla weia so boiUy aadkod that it beoaine 
a menace to the iw^dimhood B the ohook hod oeeuired dmmg Iho hoon of idigRMJB 
oervieo, fow would have oMSipcd bom the buildmg olive Ftobably it was not a buililmg 
of tho meet nodlcnt oonatiiietion, but, on the other hand, it did not apiieur to bo built 
flimoily It certainly oufleiad a most siolent aheking Noai by amnU fiame dwdhngs 
wore pitched bom then undoiplniung 

On Gcoiy Stioot, just above EUhnme Sboet, two woodon-bamed bink buildings otond- 
mg Bulc Iq’ ude — the Albn t BLe Mana lol l^ple (Maaonio) and a Jewah Synagogue — 
wme utlmly wieoked, oa tho illustiabon obowa (Flote 87b ) Tho Giils’ IIi^ Sbhool, 
neoi fayonO'FkiiallBtiaet,atSootlStieet,pooilyand flinwly buiK, was badly damaged. 
Its walla wmo much oiadLed and poitiona ol the gable walls wme thiown down 

Hub dutnet of Qiade B intenoity ■ on the Am of Upper Hayes Volley and is sui- 
lounded by a relatively bread ores in whieh Gi ode C offeetB pscvail ItUeancarthebBae 
of the hills which hmn in the volley on the east The omfooestiata are aond and alluvium 
ektcnding to no great depth, unkre the dopes of the bedimA hills ohange suddonlywhmo 
th^ pore undei tho mantle of loose mateiiala Ho mplanation con bo oiliBied for the 
oeeunence of tha limited area of hi^ mtenoity fGiade B) unlesa it be that the datiict 
has been eanvected mto "made'' grmind Iqr evteiiaivB grading in tho prapaiatum of the 
auiCoce for laiiMmg ntea and etieeta 

Attheeomarof Vallejo Street and Von Hem Avenue, fireurea srare formed mtheoapliBlt 
paving, BidewBlk pavements sme thrust over the eurbug, and sretep-maina and ossran 
srerabraken BuiUmgs wemtlnosmoutof tlievertiOBl,^foandationBaiid losrarotoiy 
waUavrereahiftedaiideradit Tte sraOB about the foundation of one bnok building srme 
actually deformed into undalatioea with modi oonaeqaent eraehmg Hub budding sras 
BobadlydaiDagsdtbatithBd to betalcndoim Surrounding thn earner ib a omall ovoid 
distnet, about 2 btocha m extent, m sshieh the intenoity sras olsaily of Grade B Hus 
sras rniee a ohaip ravine end had been filled to a depth of 40 feet in ardor to provide a 
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BintaUe gtide far Btieeta and buddmaa Ilia fillmg ms ohalten togelliei and moved 
oli^Iy domiliill 

On Lambud, between Gough and Oeta\ in Stieolaj ■ a httle oien, less than a block in 
extent, m which the dcetiueta^e efteote wcie of Glide B No iniLiculails notable eflccta 
wne pioduoed. It n a disliiot of made land, foimuly the site of a lillle lagoon m the 
nondi, known oi Wodiawoman'i Ingoon A poition of Union Stieet, hetiiecii Ficioe 
and Rtnnei Slieete, not moie than a quoitci of a block m length, whme a hlluig hod been 
made to equahre the obcet gioilc, wib abokim down Into the odiaoenl buikling lot on the 
north Ihe noith oidcwalk woe lifted about 10 fcob to the nmLh, and dcinifal about 10 
feet below ita miginil level Tbe booth Milewnlk wa^ dcpiest a few mrlirb and ahifteil In 
thenorthfiom2lo3 feet Iho paving and the cable oonduitaDlhuedmoieaeveio damage 
than at any othei point in the oily The pholqpaph ijdate 88b) ooweys a giaphie 
oonception of the xni gioat yiolence tidiieh oceuiieil haie Hie {dienomcna have no 
geneid bignifieonee, Imweici, dexpito thar otiikiBg choiictei. being mciely a diding of 
uncoOTohdated mateiial nol ouppoiLFd on the iidn But that vueh pheea nie (laiigciouv 
buildmg oiteb, lapeeially in icguini eulqeet to eetimic disliubanops, n unequivocally 
demonvtiated 

Along the noith «^hnic walei-fiont, hrtween Blllnioic oiul Stcinoi Stieetx, fiom Boy 
Bticet to the watei'h oilge, wob a plot ot mode gionnd occupicil by a gn-pioducing plant 
Hue hiiLk walli wcic aaoked anil poilly thiown down, paiL of the wooden fiamcwoik 
wai wicndied out of iumtion, and the chimney etoek wu braken One of the Lugpi g^ 9 - 
eontameib wna badlr wiecLed, but whether tin destinelion waa cuned ducotly oi in xomo 
nennndaiy way, os b} lopol kakage, u not known The intcnoity waa eleoily Giado B 

Along lyon, BoLei, and Biodenck Sheota, nmlh of North Pbint Sliocl, m a small 
locality 2 blochb wido and 4 Uocka long, wheie the Bikei Stieet uwci was brokon and 
find borne buildings weie thiown out of UievtntiLal Hus (hiliiet woo pailly mode land, 
but the giealei put wu on the point ol a sond-pit Unqiieationably ertciiaive giadiiig 
hod been done to popue the giound lor budding 

In Golden Gate Feifc, near tho MuM!um,the gtamteiiiluig of a atone-uch biirlgn sros 
ehatteied by the diodk This wu a knv hdustioile, with nuuiy tuinod gianilo jmsla set 
clmely togcthei, euppoitiiig a flat, moesve paiute t^ad Such damage u it suslainod 
appeub to mduale an inlautF ol Grade B The biidgo wu built on looso aanil of no 
gicat thieknea 

On Fulton Stieet, between TweUth and Hmtrantb Avenues, theic was mudh dunipuig 
of the Blieet-fillmg down into tho Fuk adjaeont, and exactly the ume noit of fluikigc 
ocouiied on H btiect, between Nmth and fbuileenth Avenuu Allho, »»i.im the 
dafimtiona, the damage produced m Iheu loeahtwa denotn inleneify of (hade B, it la 
belii.s’cd that the eneigy of the shook wu not gicetei than elsawheia in Iheu nummli^f o 
neighboihooik Hiey were esperially susocptiUe to damage born nilhquekc sliock, 
being pmobeally looea eoilh cmbenkmenle 
Sbawheiij ^l|inGcddcnGateFuk,i8aeihBitknobtisiiigahiuptlyintlio uml wastes 
Ita aummit hod been kvded, but it ■ not known whether this waa (bne by cutting oft tho 
top and filling out the uppa dopes, 01 by filling akne The altitude giscnfoi Llio picacnl 
hill la the aome u that given in the euluwt uouioto lurveys Mnwii aitifieiol b tnn^ woifc, 
^ a cin^ oonerate oboasatoiy bmlding 2 dotica h«h. hail been neoted upon tho 
^ded Hua building wu of weak design, having a row of ooluimu, with windows 

between, which looted upon a foundation wall 8 feet high and supported a huvy eeoond- 
Btoiy bdeony Hie oonetruetion itadf wu pobaUv good, but the obaeisatory wu 
utteity ruined by the dioek (Blatn 84 and 86 ) The entire lower stmy was diuied 
out of pwtion, and part of the bakoiiy tell The cement floor diowed numcioua eiocks 
(uniiged m a roughly eonoeiitno way 
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The vtliolo pmtjlicir of Ihc hilUq) was biokin into a ociks of coiicciiliie Uorks oi steals, 
anil the outn ones muvnl down tho lull fiom 2 io 8 feet Tlic niLificinl sloiio wnik was 
bddlv eiBLknl and di<Jo(Igpil These phenomena iiulicatcil Ihnl tlu* motei ipI iisnl in gi ail- 
ing llie iippci 4oi)cs liorl Mltlcil soineahot. wilh con>4Kiiinil lupluio of tho siiilaec anil 
winking of the biiililing Nu olhci csphniatiou eiin be uigoil ten hurlistiikiiig ilnniago 
on this lull, in view of the small dainago luoduocil on olhei lock uiinniits in tho cits 

All the diiveways ui llie westiin pait of Ciolden Goto Fdik sliowiil scntlomil nniiow 
finuies Thtio woie hul lew stiucluiis luno, anil the} ihd luit hlunv signilu ant ilaitiogo 
Tlieso weie low, slicing, fiaine buildinp It is a disLi ict which was e\li'nsi\ ely gublod in 
llu‘ woik ot landscape gniilmuig, anil is iimleiLun by a deep sand deposit 11 ippeaib to 
hasx bufleicd a shock ol inlonsitv ot tlie mukllc laiigo ot Qiode D 

mmoiiLNs or rsorcivL intcbpstt 

Alxiub the Feiiy Budding, oL the foot of Usikel Bticcl, is aihstiiet of "iniule" lonil, 
shonn on map No 17, in which high inteiNlv was inanifistod Hino buildings ot all 
Mils ivcic ciowricd chhc Ipgetlici Wonclen InukliQgs, 1 sLoiv to d slot les hi^i, with biuk 
Ol blone wDik fionts, weic mleisiicisod among oidinaiy buck builihnp liom 2 to 0 oi S 
slniies in linghl Ming^nl with tliese was a conbiilnablc numbei of modem, class A, 
olhce biiilihngs Iloie tho liic Luiiird ficieely and caused gioat liavoe, heaping tlio blicvls 
and the eollaia of buildings with fallen buck ami stone onil twistod iM-anis ami giidois 
Fill weeks aftci the eonflogiation manj ol tlie aliccLs wcic compklcly hiddiin umloi tlie 
ddbiiB So much of the damage due diiccUy to tho slioek was thmeb} concealed m oh- 
hlcialed, that no adequate knowloilgB of tlie diiect oilerts of tho eniLhquako could Iw 
nbloined ui this poii of tho aty, tho cye-witnc«sn tell of eoiiiicts anil jqiblai whudi fell, 
and of wallh and looh which collapsed at Uic time of the shock Attn tho file had post, 
Blamhng walls lescaled ugly, sinuous eineks, in niilcly painllcl s\'sicms, which wcie not 
duo to hie Ilia to dviiomite Masonij Idoeln m tlie walls of csnellcnl moilein budihiigs 
wmo bioken as Iqr a Idow Bivcta weic sheoicd oft in poita of llio fiamowoik of steel 
aliueliiics, anil tension mils in such fiaiiicb wne bodl^ btiotohoil Tuhulni oasl-iion 
ooluniiis, siipimilmg fluoi giiilois, wuic boken oft ncu llicii bases in collois whcic tliov 
R'stcil upon piling The oonciclu easing of piles was fiequently Inoken Wheiover the 
inlciisily was lugli, Iho tendency to mack oi uush neoi the base, os tlio a sluiip blow hail 
lawn sliuck lluae, was notably conapuiioub In spolH Ihc slieets sank Inxlily, oi'iUunly 
ns niudh as 2 feet, piobably inoie Acoomponying this depioosioii, ooneictc bosoimsil 
finoia weic biokcn and oicli^, as if to conipcnsolc foi it liio auifoci of the giound was 
ilofoinied into woi'cs and small open fi^urca weic foiincd, cbpooially cIohc to tho whai ve-i 
DuikhngB on the wolei >4110, along East Slioet, genciolly ^umpcil bcawanl, m oonio oaoeo 
Oh iiiurh as 2 fed The domoge was gieateot dose to tho watci's nlge, giowing Ich os tho 
solid land was appraoehed, gioduolly at fiist, then mme lapidly ’nuac phonomcna 
siwm to suggest that tho niateiiols iibol in filling weic shaken togplhei so os to occupy lobo 
aijoec with the acoompanymg dcvdopmenl id waves, futuios, and stiuctuial damage 
The moic leecnt the filling, the inoie it would be oompnelori, hence the gicalei pun alcnea 
and mogmtude of debtiuobvo elteota neai the wotei'a edge 

As well aa could be moilo out bom the inadequate osidenoo left by the fiie, tho datiict 
which buflcied intensity ot Giode B is limited on the londwoid aulo by a line diawn horn 
Fllbcit Stiaet to Moikat Stiecl, between Batteiy and Fiont Stieets, thonoe between 
Fust and Fleraont Stieets to a ht& aoiith of Fdaom Sheet, wlieie the line tuina and 
runa eastwoid to the wharves Flonkmg this diotiiot on tho landwoad aide u a neiiow, 
amuous aiQB lunitad by a hno diawn bom Filbeit Sheet to Qieen Sheet, juob east ot San- 
some Street, thence between Sinsome and MentgonieiyRtieeb to Moikot Sheet, thonco 
to the omnei of Ibasum and Fust Sheete, thence between Fnst and Fiemont Sheets 
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to a iKiinl HOuUi of Fobuni ttbcol, Ihpnco PBstnly nruly to the vrliaivia Dolwecn 
Wellington oiul Uociamonto Bbi'etfa, Ihn boiiiuhuy i-a hnicly caslof MontgraiunySlicpl 
Immediately w»l ol Uiose duLiiets, low inlonsily pipvuleil 

It n ot interest to inquiic whetlier ell oi only n pinlioii of Huh clisliirl in whii h lii^ 
intensity hob dceoloped u "made*' land In tlio mop (fig 51) m lepioclutnl n poition 
ofthoUSCdEGS rhut, “City ol ttaii E^eiirisco anil its Vuiiiily," inilili'Jiisl in 1853 
horn suis'ayfc mode in 1851-1853 On it the doUuiil-biu lino irinemits tlio niiiiio of 
llio "oiiginkl hi^MVBtci line acoording to pbl of Wni U ISihly's suivry ilatixl 1853 " 
The "leio oontoiu " which deteiminoB Uie eonfigmatinn of Llie Blioir,o\oepl wliere whaivrs 
pul out, la diown by a continuous line, it n not npioely deflnni, but it is lielieved to 
repiosent mean low-wotci, as the aounihngs aao measuiod liom this le\ol It is needless 
to point out that tins eontuui la diown (uthei Mttwanl than the anginal high-wntci line 
Tlie poition thus delimited has an aiea not Ins than 20 aty blocks, paitly oi wludly 
occupied buikhngs Quite outaido the "leio oonlom," na slmwn on this map, oio 
8 eomidete Uoola mid poi turns of oUicis — an moa of not leas than 10 city blocks, putly 
01 wildly built upon If, then, conSdanee may be placed in the location of the oiigind 
high-sntm line of the TSd^ am vey of 1853, thme woio olieady in Son Kmunseo 30 Uiidks 
ot "inoile" land, occupied whdly oi in part Iqr bmldinga bofuo the enil of 1858, less than 
4 yeais oftei Oui sudden nidi to Galifoinui whudi fdlowed the diacovny of gdd in 1840 
The leeiacd ehml of 1867 dmwa that voiy httlo additional land was moile in this iliabiel 
in the aueeacding fom 3 ams 

Without eonflicting ovulenoe bora othei sui veys, and no such es ideneo has been found, 
the hig^Mvatcr hna eataUiahod by the Eddy auivoy can not ho disneditod Still it is 
piqpei to btote that tbeoc lacta nuc aome doiibta aa to the aocuiBey of ila dehneation, and 
that the evulencB davolopod the emthquoke does not tend to dispel these doubts. 
The giadatum in the effects pi^uced by the dieok, hom gicat magmtudo at tho waiei- 
fiont to amoll at the fomua land mmgm, snnild auggoat Uiat at kioBt the maiginal (bs- 
hKt 1^0 only Giade 0 mtonsity was doiitdoped, tho outaido tho loootum of tho anginal 
hidi-waier lino, mi|^t not ba land, altho it has undoubtedly boon aomowhat do- 
vated by giading Veiy httlo stioss con bo laid on this suggostion, howevo, foi tluno 
clialiieia aulieied Tiny sevubly in the amthquako ahook ot 1^, but tho mateiiols used 
in filling wcio then, of comoo, ahalnsi togothm, and in ndditaon, the slow actUmg togethm 
fiomycai to yem has undouUodlyoompaeted the omborouulo land muidinuno than that 
iccenUy "m^" Besides, the odiibition of domags dopenda upon the ohmnoter of 
the slracturaa in a pven Ideality, os well oa upon the giound, anil it h to ho noted that tho 
buildings along Kwnev, Montgnnaiy, and Banaome Bireota compiised a Imgsi pei- 
eontogpof oiedlontstiuetuRathantheatiaetBnemarihowfamves Tho piobliim is thus 
eomplei, and veiy likely umolvable, but there remains the haunliiig auggestum that the 
"ouginid higjhwatoi line'’ does not conaUtuta the londwaid boun^iy of the “made" 
land, pBopinly speaking At any late, it is veyy clem that that whidi was known to be 
"m^" land adored much more aarnsly thu that whidi was known to bo natmal 
alluvium 

It IS ini|>ii1ant tn leeogmae that, deqnte the gieot mteDoity monifeated near the woter- 
hoiit, iiisi-rlats nioloin bidldingji, ai^ aa the Fany BoDdlng^ baOt iqmn deep piling 
or giiUoge ibuihlatums, wore not impenled I 7 mjuriea to fhnr sralta or frmnoworic 
Borne nveta sme shamed off, aome tension rods sroie staetdied, an ocnasiminl girder 
was and arodia wmo fonned here and there in the Inwk and atone walla 

loiga fi wMwl loaa srae unquestumebly oecaaiinmd, but buildinga of Una typo wore not 
in sanoua danger of net of being tqifdod over, eithei dunng or after the shock 
NerarUieileBa conaeivatiTa engmeere leoogniie that even Uieae atraoturaa were weahened 
nay raoogniae, too, that hiture thoeka may cant greater anaigy, and thay on trying 
to deviae buildings Mter able to lesiat the peculiar atiwca of eerttqaahe riioeka The 
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geomal puUie Aould ahue then intunt, and uphokl and enfmce the piovisiona thpy 
deem it mw to make against futme dboateib 
A gpod imlicotion of the value of deep piling nr a foundation stiuetuio uas furnished 
I7 the oonduita of the eaUo-cu ^tem on lowei Uaiket Stieot On aanunl ot the 
constant tendenoy ot the nhoki dnliiet to subeidL hom jeai to veei, oa the hlliiig mutaial 
became moie closely compaetcil, thcee ivnduita neiiB constiucted upon piling to bccuie 
peimanenee of giode On both aides ot them the abeot bank in places as much os 2 ftet, 
and the pa\'emcnt was bokon, fissuiiHli oiul thiown into wa\cs These tiaclo did not 
escape entuely, but Coi aevcial davs, brfoia etieot lepaiis weie imule, thev constituted 
a naiiow lais^ path along the eentei of the sbeet 
Altho m this put of tho city the die did muoh to conceal the earthquake damage, a 
fea little spots, especially along the wata-tiont, aheio wotei was available, escaped its 
dasastabon A huihling on Speu Stieet neu Folsom, oceupierl by the Nation^ Dolt 
Woiks, dlusbates iriiat muab base oecuiied m tlie ease of many small buck stiuctuics 
Its side wall aaa Ihiown down and the anbio sbuctuie luichcd out of plumb To bo 
sme, this building was heavily loaded on its seoonil floor, still it uoa not so badly dam- 
aged os many putly standing walls in neai-l^ distiiets swept by hie The euthquoke 
cnuifcs, being sinuous, and leeuiimg with a lutb parallelism, wue eiu|> to dislinguisli fiom 
emoka opened by heat, 01 by the atreesra uulucnl by the wicnching away of idlling wall* 
or by dynamite Buildingb aaeLod upon good foundationb withstood tho oideol uell, 
even whm the shesta mound them weie d^oat and fiasuied The Appiaisma* Dudd- 
iDg fmmshes a good lUiietiation of this, it la subatantially budt of biiok upon a pding 
foundetum, at ooinm of ‘Woaliuigtan and Ssnaome Streets^ and otdl stands uiLhout 
Bignifloint damogn The levala of its foundotmn walla waa not disturbed i8ee fig 58 ) 
Hi^ intenaity was devebped ihniout a small Jongote distiiot havmg a wulth of about 
two bloeka, whudi evtands fiom naei the oomer of Eighth oud Mission Sboets to the 
vuiinity of Fbmth and Brannon Stieota, from this point the buuudu les an iiicgulor end 
very amuoua, leading to the watei-ftunt at about the einosings of Thud Sticet with Bmi} 
and Ghaimcl Stieets A glanoB at the gcolqguial map, No 17, ahowa that the icgulaily 
bounded poitum of thie distnat coneBponilB veiy dbwly with the aiea of a foimci tub- 
minh, dioined end flooilad by one or two email tidal stieoms Tlie foimci shorn line ot 
MifeBum Bey waa juat math ot Diannan Sbeet, betaeen Feuith and Fifth Rbects, so that 
the oiegulor aetnmd portion of the diabut lies outside the olil shme 
Tlus IS one of two Imlitios in tho uty, the othei bung a “mode" lend boel along 
the fonnu oouise of Mimion Cieek, m whi^ drstiuchve clfceb of gieat magmtudo were 
ronepwiiouely developed Only in vwy close pioxiniity to the fault wui gientm vicJcnco 
monilicBted Fb bbeks the bnd suifoco, pasod shecte, end building i^ts alike, nrie 
thrown into wave foima, banding east and weal about puaUel to the length of the uee 
The amplitude and wave-leiigth nf tfane csilh biUnwn, and the distonrcb to which they 
extend, ire indeflmte and uiegulu fissuiing end slutnpmg, and the buckling ot 
bbdk and asphalt pavemente into httb mbdinea and oynolines (onihes and holbws), 
accompanied by aoudl open emeks m the euth, ehaiaetniie the land surface This 
clumping movement or flow took place m the dueebon of the length of the area, ami its 
amount waa greatest neu the centci, in channel, wheic the stioet lines weie sbited eost- 
waid out of their fumer ibaigjht rouses, by amounts vuving fiom 8 to 6 bet A 
aatufaebny photograph of thia iflienomuion was not obtunabb, owing to the quick 
oonveigrnce of panllal hoca in paspcctive, but to the oboorver m the fiwiH it waa a very 
Btnbng result of the shook 

The greater part of the district was oceuincd by wooden dwellings and shops, with a 
amall pereantoge of mediocre bnok buddings and a few of substantial eonebuctioD ^le 
fire swept the area dear Not evm heaps of lUbiib remuned to oovu the giouiid, most 
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of tho dnsbintive eheclh being ofalileiAtMl, along with the ^liuctuics m whii.li Uicy weio 
devcbped Enough lemoined, hoMOvei Eoundahoii walla niul sulcwalk pavcinenh 
wcia bohen uul (IcvkI, ahaip little antielum wane pioducetl in Uic ^liraL by the aich'* 
ing of block pa\ ing, aa on Ru«t Stiwl betwicn Foleom uid Ilowaid Hbocla (plate 88c) , 
giaiiilo embing was bioken and thiusl up into an inveiteil V, aa on Mom Sliect, belwocn 
Fuleom and Uronid Slicole fplate 8!1d), thao weio fitfuiing and slumping in the block 
pavement, aa olong Gdiunbia Sbcvt between Folaom and ILuiisen Slioolb (pliitc 881), 
and shaip flc\uin of the paved stieeii and cai backs, as on Sixth Slaocl juat MiUh ol 
llowaid Bbcet Theae eSecta pouit simfdy and eloaily to the gical uiagnibide of Ihu 
inlcnaity thiuout the giealei put of thib old buampy dialiict 

Attention baa afaeuly been ilneeted to the slumping 01 flow inos’emeiil to the coat 
along the hmg axia ot tlie uea 

The heavily bnlbbted cu-liaLka on Biyant Sticot, at tlie ciosbing with Eomlh Sboet, 
wcip ahuplv flovid latmolly, tho bounded by block paving (Plate 8 Bb ) This was at 
the eastern end ot tho distiict wheie the mush fomunly bent to tlie lOuUi uounil the 
flanks of Bineon Hill, a mass of him sandstone iiaiiig fiom the flooi of Hisaion Valh^ 
No umibu fehup flcxuiea wne encountoied along oaat-wost sbeets in the wcstein 01 ceii- 
balpoihonof Ihedistimt tholnleiBldiiiplaocmcntBndflat,Binuoubcinvingsof thcataoct 
linea wmo eomnion enopgh, notaldy on Hsaiiaon Stiect betwnon Fifth and Sixth Sbeeta, 
and on Fohom Sheet bclwoui Foiuth and Seventh Sbeets Both those sbecte cut amoss 
the dneetum of the flow movcmnit at a wnall aqgio Tlipsc plienomoiia uc ea^y to 
undeiatand if, aa seems oeitain. Rinoon Hill aeiveil ns a aolid butticss agunst which the 
flow to tho cast WBb uimted, causing shup aumphng of the amtaoe ncai tlio buLlievi, 
with loa diatmbanea fulhoi away This was eombinri with a ali^t tendency to flow 
Bouthwud in the aoutheoatoin poil id tho disbmt 

The ahaking eaused the mateiioh used in Ailing to aattle togetliei and occupy lort Kimoe, 
ao that the auilaoe over tho wluilc disbict was lowned by amounts vuyiiig fiom a few 
indicB to 8 feet 01 mmo This is ciculy acen in tlie change ol ebcet levols along tlio 
mugm of tho aohd giound, wheie tlie cu nula aie bent downwaid inliltio monoclmos 
Occasionally a abuctme with a iclabndv good foumlabon lemuns ot its foiniei level, 
with the whole neif^boihooJ doqpicst about it Such a case ib evcmpliAod on Sixth Sbcol, 
a httle aouth of Ilowud Sboet, 'nooi the magin of the uea (Plate B 9 c ) Tlie flow 
movement la thought to bo due aimply to the aotnn of giavily, the loose, wateHoaked 
matciud bung compaolod mto lesa volume by the ahaki^ Beudos thib ainking of tho 
diabiet, ud its flow niovomcnt, mcnlion hub been mado ot the detoimation of its auifaoe 
into iiiegulu wases, bomling appioximately caat and west puollel witli the length 
of the dibbict Along the abeeta lunning appioxinutoly noi th end south, et 1 ight an^oa 
to the bimn^ijnn ot the ueo, eu laib weio bent abiuptly to thu side, 01 laiaod in aichee, 
end shup antiolina sraie foimed m the block pasnnents luge aquuo ooncieto debs, 
used foi eidesralk paving wne thiuat one ovn tho othn , and la one 01 tsro casea a alab 
cntucly oovuod an adionung one The^ phenomena indicate slioiteniiig by oompiee- 
sum in the notth-eouth diiection On the othm hand, hoaevei, a sbelching of the eui- 
faee la drawn by flssmee m the paving, by places whine sredge-like blocks weie dopint 
bdow the gpimal levd, and by the luh of au backs which wno pullad aput 111 amounta 
vuyiiig fim 8 to 12 indies Owing to the idativdy gieat end vn} vuieblc sbuotmel 
Btmngth of paved abeeta end haaMly bellasted eu books, these phenomena ue not 
dovdoped luu hequently niou^ to affoid a aatasfaotoiy teat of the hypothesis 

tiibt they ue dineUy aafsooBted snth the wave forma into whidi the auifeoe of thh du- 
tnot sras thrown BeBidaB,owmgpeihapBtothevBiynigiigidity of tlio matenale which 
wiblm up the Burface of the abeeta end buildmg plots, the wave toinia themadves, tbp 
gfirareliy prevalent, ue not pnaistent m then oKteoBun The compieenon and disten- 
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Burn eflbcta, hoim’Bi, ue believed to be duo to the nine oau'^e that which geneintnl 
the wave roime, toi tboie ■ no avulouie of esy tiue bhoilicning, u lengthening, of tho 
lUHth-eouth dimension of IhK ilntiiet, noi n them any piobability of this luiving ooouiiod 

In addition, then, to the flow movoinent end the eet^ng togethei of the loouc matciials 
eauaing depieBBion, theie wbh Mime auit of ihythinic movement in thn looec eaith which 
produ^ wave foima in the uufaee, mill placee of eompicBBion anil plocob of stielcliiiig 
It piobaUy was thia movement whiJi waa movt ettcotive in piudiieing atiuctmal damage 
It IB not balicvod that theue eoitaoe waves wcie tiaveling wavea “fioKn" a^ tlu: diock 
Bubwdiid If thqr had been of that diaiaetei, the gioiind uiiface ahould bo moie bioken 
than It appealed to bo, foi in lelatndv ugid inatonata siudi wavea must dci'elop open 
fisbmoB al^ the ne^t^, which wouhl olose with eiuahing m the tioughe It inuat be 
noted, without any attempt at cxidanation, that tho diatiuetive efteetb ot gieat magni* 
tilde whudi hove been deseiibed above, bib inaetically confliieJ to the 'made" land whuih 
ooeupies the idd maiah nte 

Southeast of Biannan Stieet, wheie finnicily lay Miadon Bay, such eflack on ol lobis 
magnitude, in gpiuaal, aia less logulaa m then oecmienre and oic, on the whole, Icsb 
pievalent The eomidcte de\ntation eauaPil Iqr the flia in thn iieighborliootl luva 
little to inilieate the actual daioage to the buddings wiouf^it by the eaithquoLe On lain 
hotela 01 apaitment houses are known to have oollopaed, and many fatshtuis must havo 
oecmied Fiobably a few dwrlling|6 were thiown down A laiil}' laigo peieoiitage of 
tlie buildings, one must believe, wme lonilsKd dangeioua foi occupation, even tho not 
eompletaly tluown down 

The new United Stataa Fobt-officc building (fdolo Wnj, at the eoinci of Hcvonlh oiul 
Mhsion Stieets, was just on the maigin of the dntiicl It u a atoel and gionito sliue- 
tuio, leiting upon a foundatum ot piling diivan to a eonoideiablo depth, 1ml not an tin 
Ob soma h^ eonauleiad advisable At ifa MniUmesl eoinei, the stioola oir ilofoiiiKil 
mto gieot wovn, some with on amplitude ot at Irasl 8 fret, causing hssuins oiul Hhnrp 
conipievoonol oiehcs in the pavoment anil aulewalln Bomo of the gianiLc flanking 
stiuetuiOB, whudi did not icat upon the pde foimilalion ol the building, eliaaod thn 
undulabny movement In oonMiqumoB, the building appoon badly daniagrtl tu tlir 
oasual obmver It is quite tiuc that ibn stiuctuie was taiiibly shaken and ginatly 
domagod — auch injuiies aa the dcatiuelion of numiob in the aachob ot the coiiidoi 
helped to meiease the lou — but the atructuio was not m pmil of cdUopeo, tlio ono of 
the low walla hod to be auppated by timbcis Ftn the most pait, tlie building suivivnl 
the oidaal, and is in a safe conilition fm use 

Aa alated biiefly above, a similai distiiet ef hi^ mtcnaily oceuia in on aira of madr 
land along the lowei paUonofthefoimei oeuiM) of kfisbion Clock ThibdistiielvuioBin 
width born 1 to 2 blocks, extending bom nroi the emnoi of Ninth and Broniinn Btirrls 
wcstaaid foi about 8 blocks, then southwcstwnid fn about 2 blocks moir, and finally, 
wealwBid some 4 blocks moia to a point on Nineteenth Stieet just east of Ddma Sliool 

Mission Gieok was bninaily a smuoua tidal sttesm, with noiiow fnngia of salt mush 
about its banka Neai its mouth tho Btaeam wound mound a rocky point whcio tlie 
seipentme hills of the Fotino losa abiuptly bom ib southern bank Hmo, slmig its 
mugin, IS found the most sudden tiansitiou trom high to low intensity that is onywhno 
aneounteied in the cit} Along Doie Stieet, a naiiow allqy lunning bom Biyant Street 
to Biannon Street, between Nmih and Tenth Stieets, the sbeet pavement was biokon 
into a MMies of waves The idiotogiophs. plate 88d, looking along Dora Stieet bom 
Biyont tosraid Brannon Stieet, pto OQa, lookuig bom Brannon Stieet in the revoiao 
diieetum, and plate OOn, showing m detail the trough of one of these wavea, with the 
flasuimg of the pavement nan the futher nest, mdiratn mne eleuly thm srmds the 
gieat intenuty manifested hme Less than 2 blocks south on the hill slopes, mme than 
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SO iJd coni ut Uio oluiiiiuivs iicie loft ^liuuluig, ami no miioiib bhuLtuinl ilonugc wbs 
not^ No loiniuonl icoiiib lualcxl to OblAldiJi eluuily tlic tael Uinl tho clinngo in Ihe 
cliBioiclci ol llic gmuml, Ihib Ining ilu. unlj vuiuiblu lacUn, ii ui wiiu! way tlie caiioe of 
tlio ehnngo iii Uu> ilcgiiH' ol iutPiibil> 

On Niiilli yiiocl, libil ul IJiiic MttPi'i, iM'lwuni Kiyuiil niul Diauiinn Hliivh, tbo blwik 
pavomcul wna ImuIIv clniiiiigHl liy livaiiiiig, bluiupiiiK, luul llio Inntialioii ol BUifau 
wavcb Fiuiic ilHolliiigi woio lliiuwn liiiiii llioit uiuliJiMiiiiiiig, uul a few coIIhimmI 
Plata UIa Jiows a wa\’e Hough luiu Ihrnul SIiolI, wilh llu> icsulliiigilisLinbiuicoof Uia 
pnicnicnl Tlu* dwriliiigs ininutlLdoly in Llio linui^i 1 ir\'C diupt fioni lliui foundor 
tion iKiBlB Til iilaUi Min, biiikiiig aliiiig Ninth Sliut'l li mu iu>ni Ih aiiiuin tiliaol, n aluwn 
Uic dcinobbuin aiul bviuiing ol llio lUiol oiul Us hluinping m How wislwnid lownid llio 
lunia ehoiuicl of a slioil Inaneh of Hihbion CiPC‘k, whioli occupiod llu> incscul loealion 
of Dmc Sbuul Huocls, lurbmg, lu backb, alo , uic dclloclod fioiii U to 8 ln>l fioni 
Ihou foimci posilumi Tho fiamo dwotliiigs wino iiol doKlioyod, but a eoicful o>iiiiiiiui- 
lion of tlui piklmo will allow lhal moot ol Uiuni aic bully iniuiod Many wiao Icfl in 
a dangoious eondilion Ly Iho diock 

On Tonlh Slieel, between Biyuil and Bianiian SLiooIb, Iim vudonoo wni nolcd uid 
Ihe blunipmg ot flow ea>iti(aid (Uiitaid llio ehannol ol the liLllo Inunli ol Misbum Cictik) 
IS BLueoly nolioeabla 

«\gain, oloiig llio uidL liod fioiii Foloian Slicol, bolwoon Bovcnlcciilli and Eig^iloonlh 
SlreelB, to the ^ leinily of Valoiioia Sliool al Eij^tocnlli, gicat ch.stiiielion was con- 
spicuoiialy picvahnil I m lliui a tlmd of Iho fiamc dwollings ui iIiib tiael lolainod 
lliLii vcilienl iMMliuna, uul a low eollaiMd oompkto^ OUimB lenuuncd nlanding 
onl3' by leanntg oguiial oaoh olhoi Tho bouUi buIo of Hbwud Sbool, bolwoon Sorciv- 
loonlh and Ei^lcciilh Slioclb, whidi Obcaped the fiio, fuiniahoB a go^ llluslaalion of 
Iho damogo poducod hcio (800 plalo OdA ) As in oUun places, Lht* sbocla wine do- 
pobl, llMucd, and tluown iiilo wivn (Plate 90l ) Cai laila weio uoliufl and bent 
laleiaUy in a vuilont fuJiioii (Plato 02d ) 

Howois and waln-muns wvio bioWon Al Ei^tecnlh and Vnlonua Sboota Uicio 
was a sciious Incok in the watm-piiio IToie, on both bulca of llui bliool, tlie giound 
vnk about 6 fcol, causing Uio luodway to udi in a voiy iiobcoalilo way (Plato 98 ii ) 
Tcn-ineh eai lods wmo bowed up into uches fiom 2 t to 80 inolioB m lioighL The Vbp 
loncin Blicot IIolol colloiisod so (hat ocoiipanta of tho fouilh aloiy coukl alqi out into 
tho slicot ChsualbcB in this diabiet nan nova bo known aocuiatcl>, owing to tho 
immodiato onset ot tho fiie, and the ooinplotc dovoatation it producod 

On land nudo by filling in, "The WiILowb,” a mushy boot famaly oislending igitbe 
Eightocnth Sheet Valley fiom Missum Logpon, neu tlie 001 nci of NindeenUi and Gun- 
1010 Btiaeh, Iheic was obseivod a conaulaablo alumpng 01 flow movoment of the niifacih. 
Hie pbotogiaph (plate Us) ihowfl tho Youth’s Duootoiy, a eliuitabic Inabtubon foi 
boys, whuc the sheet and budding weio moveil noBtiiwud and dii^Uy oBbtwud, towud 
the foiiiiei channel and downabeom, fully 6 feet 

Enough eimlciioo has been cited to damuibhate that hi^ intenuty pevulod thiii- 
out this dishict Hne, as in the othm beet of modo land whiidi occupies tho sate of 
the old bdol muah, tlie mateiiala used fn filling ame iliakon togethn, and cauaod a 
gonaal depieMion of the buifocc ovu the whole dibhiot, oceompanicd ^ dumping or 
flow moTomenlB The omfooe was defamed into wavea, with aooompanynig fiesuioB 
and ahoip compuaunial uehea Hue too, oa in the traot peviously diMibed, the 
mateiiala used bn filling eonatitiitc a idabvely thm rigid layer depouted upon tho 
mudi} fiingea m in the diollow watua of the sreok 

The aeck (mb map No 17 ) fameily extended for about 2 blooLa eastwud bom Ninth 
and Biannan Sbeata befae it loaidied the old ahme line of Mmion Bay. Thu portion 
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of ifB ooinn n now oocupied in loigB put Xtf the lailway tiaeln ami sbuctuea of the 
Southun Facifie Oompuy, and the eueptionBlly btiong foundation neccahuily pio- 
vided fhi the lailwiy line piohably expluna why leu damnga wee found hrio than uno 
would at fiHt have expected At any lalo, the gieatnt damage noted waa the unoking 
ot Iniok aalla and the falling of ooinioea 

The apaee fametly oeeupi^ by UiaBon Bay hea boon putly filled to piovido buikling 
aitaa, and of eouiao the matmiala uaed in filling weie depoait^ m watai Tbo diatiuil 
la oocupied in put by stmcturaa ot pent aticnjgthp auoh aa lulway tiackb, in pul it 
la devoul of buildings Thiuout the diaUicl, avidance waa inanfiioiBnt and inconclu- 
sive Except neu tho foimei outlet ot Mianon (heek, and m the uoa fuithci noitb 
foimuly occupied by the tidal muah, the dehtiuetion pioduoeJ doea not denolo inlonr 
ally hi^ier than Gin^ C Appaiantly, thuofoi^ land nude by filling up apaooa of opon 
wata n lea dangpious, on tho whole, than land made by debiting a thin iigul layci 
of filling upon a hoot ot mush land Thia, at least, » tho leam in San Fianeiaoo Tho 
leoBona fin it ue not veiy clou Space foibidb a diauisum of themua wbudi can not 
be adequately lealed U may bo noted, however, that much of the mnlonal uaod in 
flUing la ueaa of water has been boken rack deiived fiom tlu giadiog down of noigli- 
boiing looky hiUa 

Neu tho eunei of WaUa ami Forlela SlieetOy not fu noith of the head of Ifukot 
Sheet, n a loealily, leu than a bloeL m extent, whae houua wue ahiltoil aligliUy on 
then toundationa, theu uppei atoiin weie mov^ futher eaatwud (doanhill) than tho 
toundationa, as a lesulLof ^heuing in the tiamewoik of the basement a of Ihefiihl aloiy 
of the buddingi C^bte OOo ) Thao also oeouiied miner buokhnga and boakmg of 
the thm asphalt pavennent intentaily, whidli bolonga low in the lange of Grade B, 
diminiahu inpully in all dueobona, and tlu dnkict la auiiounded by a band whae llir 
intenaty ia Giade C Ilae a thin laya of aand nquen upon tho alopu of a htUo uiduul 
vellqy between the low eorpenline hiUa to the eeet and tho high ehul hdlb to the west 
The eflecta uo eueh at would bo pioduood by a aliakog downhill of Lhia thin sand layoi, 
with the shuobiiu which leat upon it Tha aeoma the beat BiqdenBbon of high inleii- 
ttty m thu duhiot Attenkan, nevathebaa, mnat bo dueebod to the fact Uiat tins, 
and three other disUuta ehown on tho map, No 10, lie loiighly along a elflu^i hiu 
wbeh neuly ewnei dea with the weatoia bonn^y of the eapentma body At lie nortli- 
west end, this boueduy u known to be dolcnnined hy ■ fault of ouiaidaablo tbow, 
conaUtuhng ooneequen^ a weak place in tha oruet of tho euth here It la not known 
how fai aoutheaal tiu fault ostonda, and it ■ not unhkely it cub entueily aaoaa tho 
penuiaula The nounaiee of then little diatiula el eomparatiyely higb intauiily eug- 
gpata that it eontmuca aa fu aoulh aa Muknt Stieet, at haut, and that suoh a aono of 
weaknan waa equcially auted to the prodiiotion of bi{^ mtooaty b} tho ahoek Thia 
hypotheaia can not be oonebiavely tated, but It la inteiesting and impoitant enough 
to malt pieaentation and to leoave attention in the event of futuie outhquahcBi 

In Buppmt of tho atatemenl made la tho foregoug pagea that the intenuly inoraBaea 
fflukedly aa one appeoBehea the fault, ludapo^onUy of the ehuacta of the pound 
and otha faetma, ^ fiillowing evideiiac u piesentad 

Forty-ai^th Avenua, between K and N Sticeta, is a dishiet wniiwlni deep ■awrf 
whae extenttva grading opaationa woo undoabt^br neeeaBuy to conveit an ana of 
samMunaa into aheata and building lota Iloa anull, eubstuitiBl fiaine dwollinga wue 
duftad bodily fiom 1 to 2 feet out of poation, and the atieota were Ji g titi y 
Telegraph polea wue tbown down a eauaed to kan ova ao muah only the 
of the wuea kept them ham falling eompletaly, and lamp poato wue overthniwn The 
dwellingB Buffaed httle alruetuial damega, owing to Uialv amaU, nlwtoiifcMi ohanotoi, 
and to their bang built olon to the pound, ao that when abftad bom thor underpin^ 







PUTE M 







nOSBUHAlS DDBTBlBiniON OF APPABENT INTENHITy 


Ml 

ning thqr had but a fuw inchn to fall Still, it b the opinion ol the wiilrr that the in- 
tenuty dmidoped hcio wiis httio, if any, dioil ol tho nmuniuin on tho nuule land in the 
city, Uio the eonthlionb nmo not euoh ae to pciniit eo gieat flaiiiotEO 

On Ocean Avenue and X Mtioet, noni whcie the toimoi ouIIpI of Lake Mciccd flowixl, 
Gasuioa ucio devdoped ui die siicet and in tho «ndB on oithci side, and vraloi wee 
aqueeied out ao oa pailly to flood the loadwn^ Diaiii pipes were unoaithcd and bent 
Ol twitaled 

Fiom llie turner outlot of Lako Meicod, whno W Bkcet meebi the Oniul Ocean 
Boukvniil, u Gieat Uighw^i aoiiUiwud atong the ocean, bw eliHb ol bult look — tho 
Ucieod sundfetODOB and ahalcs — me nbiuptly fiom tho houh Tlie^o laounl giadually 
Ob wo gp eouthwaid, unUl at Muaul Rook the\' attain a height of SUO feet All along 
thib line of elilN, and for a dioit undotu mined dislaneo inland, tho loek mafeboa wue 
ciaeked, faiokcn, and liavciuad fay iwiow fibsuiea These oQoet'a giow more and moie 
numciow and of gieatu and gioolei magniludo until, a ^hort di'atBiieo noith of Muasol 
Bock, tho fault n loaclied A shut diitance louth of X Sticot, a nnall, lubstantud 
tiama dwcllug, budt upon a good foundation undei tho cbfla by die beaoh, wa'» almoat 
ovmtuined South of this tlieio weio no ^liuctuiN abng the bcaeh o\eepl tlio boowaid 
enil of tin leko Hciood Tunnel, an hidiauhe aich which wob slightly bioLen, tlio enir 
beddod m tho loeka ot the Unoed fcnmation All abng tho faon ol thcac clilla, much 
maleiial fell m ahd down to the beadi 

COHCLUHOm 

Thia uivealjgation haa eleailv domomtiated that the amount oi damage pioriueod 
by tho eaithqiuka ot Apid 18 in diiluont paila of tho nty and oonnty ot Ban Fianeisou 
depended ehiefly upon the godogieal ehaiaolci of tho giound Whno the auilaoo was 
ot adlid lock, the shock pioduecd littb damaga, whoioas iqion made land gieat viobnec 
was manifested Othei things bung oqual, thue was a draeaso of intensity fiom tho 
southwoht towBid the noiUicasl, oa the rliblanoo fiom the aono of faulting ineieasod 
Other oondilions, howovei, exatod a oontioUing influence Theio was, foi insbuioe, 
much gieala conUast, in the destiuetiva cHoob pioduccil, betweun the summit ot Tele- 
giaph HiU and tho vicmity of the Vciiy Building, about a quailei ot a mib apait and 
at paotically the bbriq dniance fiom the fault, than theio was botwoen tho damaga 
pioiduced neai the Fbiiy Building and abng tho trace of tlie bult itself (Consult the 
intensitv map anil piofllea ) In tbs pait of tho aono of doatiuotion, ohaogr m distanoe 
from the bult elcaily did not mfluanoc the giadation in intenaiti)', ao muoh as dul ohango 
in the diaiaetoi of the giound 


aoDniiniA 

Subaufaiea madt hmd —The uintabb chaiaoter of the made land on tho watei- 
hont of Ban naneisco has bng been known This instabhty made ibelf manifest in 
a piogiassiva aubsidoiioe srhuih, in the oouiae of yaaie, londued it quite difflcult to lUBin- 
tain the grade of the etieets An effut sras madn by Mi C E Giunsky, when he sree 
cit} engineer, to detumine the late of tbs aubbideoM, end tho following exUaet tiom 
hie lUKnt as city engmeei fu the yeei 1902-3 le not snthout inlueat in eonneetum with 
the vnlent distubi^ of the giound cauacd by the eaithquafce in Che eieas of made 
land 

Tii»miiiatnin hii laaiii bron made to detenmne the amount of amkuig m tbae 
unmoved poitume of tne otv where subudeiice hae heretofore been observed The lesult 
of this — tninaiiiiit appeoii nom the following tobk, in wbudi b aleo given the eutaeuleiieB 
whieh ooeuind dunng the pieeedmg year 
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1 No appieeiiUe bulMclcnee fApi 1902-Api 1903) except at Vallejo Sticet, wheie 
loaMinuin orcuie 

3 No appieciaUe eubeidence (Apt lOOQ-Api 1003) except At Diumin and Eexl 
Stieelb, vheie nuxunmn oeeuib 

3 No apiaeciaUe aufahulcuee lApi 1003-Apr 1003i except at Miaeion Stiecl, whoie 
maxinium occuih 

4 SulKulcnce (^tpi 1002- Api 1003) oceiua tioin Main cobleilj'r ma\imum at Ea-»l 
Stacet 

6 Subbulenoe (Apt lOOl^pi 1003) oeouib fioui a point betveen Fburth and Firth 
Staeete, as tar weat aa Ebvth Stioet 

0 Maxinniun (Api IQQ2-A|u 10031 at Fokom Stieet 

PowUa /wciNONifoi p MOBMunla CMua H C Lilli^- — Ui MoOonnell, a jowelei, located 
on Fobt Stieet between UontBomeiy and Kcunev BUcote, btatea that 4 doya brfore Uie 
eoithquake he toiind one at hia winilowa biokcn in neaily 30 pieecb tho none of the 
pieoeb had tallen out, and auppvung that boine one had tiled to cntei hix Jiop, he xent 
loi a detectixe Captain Oalunden came, and on looLiug ova the piomiacs dedaiod that 
it waa not tho waL of a buiglai but aau due to the aottlmg of the building Ho lound 
the building out of plumb Thu would uulioato a xollliiig of the giou^ bcfoie the 
shock One of hia wakmen who lived in the Miaion found hut ccllai doorcloxcd ao 
that difliaulty woa expeiioneed in opening it Tlin oeewied the aaimc day oa tliat on 
which the gloM waa inoken 

Effect tff the hkock ncbi the leach (W D Valentine) — We wae leaulmg on Foity- 
eighth Avenue, between K and L Sbreta, aithm a few hundied feet of the ocean, about 
0 5 mile boutli oi the puk In oui aeotum the ahoek waa xiolent, K awaked me 
inatantl 3 , and fm a tew eecondx 1 wau unable to im, aa I was thiown bock in the eltmt 
Meanwhile 1 was laicfully watching the movementa ot on extremely tell and heavy 
oaken waidiobe which atood almoat in the middlirof the floor. The top fint swung 
to the wret, then to tho noith, then to the eaat, anil fell dueotly to the aeuth with such 
foica that it arent to piaoes Ou Isawy upiight piano and vaiiouB hoav} octiolea ot 
fuimtuie wae thiown coapletely ova The aaiuLin our baaaincnt iDxed From 1 foot 
to IS inches A wide and long 3-foot dcpreaBion waa loiacd level Om lot, which was 
120 feet deep, waa dun tailed at leaat a foot^ which waa shown by the fddiiig of tliwfence^ 
Electiio-light polea in the abaet in front of ua, which wae m the- eeiid, were thrown 
down ninth, eaat, aeuth, and west Thme wob a flwuie for about a block, between 
Foitg^bevnnth and Fmty-oighth Avenues, about 3 feet wule and 6 a 8 inches deep. 
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wlucli wibof eouiscin tlic baiul Tliric wi>ie oIm olhm bluw^liiilis in Ihu sand, which 
emitted waloi and sulfuioiu mlois 

J^ecl (|/ dia sAflcA on Iha gm /iAin/ and jupe^t (IS C Joiuit) — 'Jlii! culhquakc nio\ pinimL 
woe appoicntlv tiom noilh tu sotilli, iiikiiuil tioiii the lot I llml lNKlLra'sl^ aiul chiiu 
elo>tflb {dociil CBiL uuL west wimo aliiiusi tiivinialily tiiil ovii, oi Llwii cniileiils tlnowii 
out, while tluM! pUu'd nnilh aiul touLli weio m niusL cast's uiuLisIiiiIkiI (las-nuuiM 
in btioLtb lunning ensl and wist wine Inohen niul diawii aimil, wink' iIum* hi slieiib 
luniimg nmth oiul south wtiu aiishl luHi'tlm niul leli‘seii]ieil, oi elsi' iiuwl out of Uio 
pound in invoitcd V'b Thn luk* aii|iluKl pnieially, with hut li>w e\n‘pliiiiis 

On Jockbon dtiQel, IilLwucii Diuiiiiii biuI Uavib ULiec'ki, ivhic.h is iiiiuk' liuul, llu' sUoi't 
main was laid on a hiui of pikw which wi'itl to liiud [laii Tlie piles weic luit piiiiwsely 
diiven to subLun tlie pipo, but liaiipcnoil to bo in thi' lim' ol tlu> main wlwii il wiw laid 
Tliib pipe bioko om t^ cenln of each pik‘, 0 in iiumlici, and woii not biida'ii in Lho 
mode pound wluae it wob unsupiimloil 

Duimg tlio lotta put of the hist slioek, theie was a lolating imituiii which Iiad the 
ettcet of twisting gai^uddeib out of tluni guide hainni 

The Imenian of the NmUi Boaeh Station waa looking at tlie 2,(l(i0,l)00-fijot slmoge 
hoklcii uul dewiboil it m follows 

On nniig to the window, I lodkl at the almage holdei, ahuih was vihinling like on in- 
veiLod^peiinulum, and wavei of watei weio coming ovoi llm wall ot the tank Tho leliof 
holdei waa aunilaily oAeeted with watei and tu Loming ovei the Lank wall Tho bhi uhboiy 
in tlie guden was ahaLen oa lho b} a stiong wind 

Thobo two holdeib weic heavily huned with lattioed guJeia, uul dul not leave Uuur 
guides by the lolatmg movement ot the oaiUiquako 

Tlio stmago holdei at Uie Pocihe Gas Impiovomcnt Cbmpoiiy'H WmVn was twislod 
moiiml 2 toot fiom the guide luls, while at Ifailin StaUoii tlio liiiOOpOOlWaol stmege 
holdei waa twisted 6 Iccl on the luwn leotion, 8 Icct on tJie inidiUo section, and U feel 
on tho uiipoi bocUuii At Uiu plant the 4,UOO,OQO-foot geiiuiatoi waa moved bodily 
2 5 inolies to the uutli All connections wuie of ated, and no (oints won biokeii 

A bun at the Noith Bcaeh Slalum, comei of Laguna uul ^y Streota, was imtuig 
upon wooden uprights about 10 inchn higli Thoso upii^U weio tipt ovm, and lho 
bu n moved lho leugUiol the upiighlatowud the south, thatis,Btloi lIicoailhqiiBkoit 
stood 10 inohob on tho sidowalk. 

The buildings at the ihttacnl plants dul notaufta ooeoiding to then idatiso sliongth 
Some buck buiklingp of oompuativcly pooi constiuetion wwe unhumod. Othci buikl- 
ings of peat stxeii^, with heavy footings on gpod foundations, wac shaken to the 
pound, puticulaily those lumung eaat a^ west, while buddmgs of the name oi loua 
Bhength, with foundahoiiB not bO goodr-but lunning in a diioolion nmlh and south, wno 
but little uijmed 

4^eet ea esriaia ifmf ratAmye (T Mollally) — Then does not beem to have been any 
actual shorleniiig of the length d the stieat lulwaya of the United Bulioads of 8an 
nanoisoo, but the nils in one loeation tiavded about 3 fcot m a lunthuly ilinotion 
Thn loeabon was in the valley and whs mush lend, bepnmng at a pmnt about 100 yudb 
noi th of Hdy Crou Osmeteiy , whoo the nils pertad, enduig about 1,000 yw da nm th 

ot Holy Crou. when the n^ buckled up in the bit We had to out out about 3 feet at 
this pomt, and add 3 feet wheie it parted at the other and Of coine thne was a dnuiiiH 
movement of the rada dl along, in a lotenl directum, svhioh left the tniAb out of eliiie- 
nunit, but srae not enou^ to present operation of can 

Thia wmdd indicate that the fill in the maish land moved in a nmtherly 

dueobon about 3 feet, but that the actual dntanee along- om hna haa not bean appie- 
cuddy ehengpd 
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D^matum^aa V 8 Qovahmntl bwUutffB — F« tin puipose oF detei mining the 
extent of the ot the thiec U 8 Goveinment bui]i]iiig!i — the new Pohl-offieo, 

the AppiaieeiV BuiLdingi end tlie Uint— the C!uB8t noil Geodetic Suiveyi at tho leqimt 
of the OommiBVon, detoiminod on Jul}' 12, 1406, the lelativc lavelb of the foui ooinuis of 
each of ihcao etiuctuiet, u indiLatel in Uie atoomiianying notca and figuic^ The level- 
ing wae dune ^ Mi C IE Sinclan Tlie inetnoiaiiduin ol Mi Sindon's leaultBi which 
wBb placed at the dripoaal cd the Gonimibaon bgr the Supeiintcndent of the OoonI and 
Geodetic Suivey, n na followa 

JVaic Paal-qffUe — Fig 52 ahoira by numbeiB the poaition^ of the btatuniB oeeupiod, 
and the pointa at the eoinua, the icLative kvbla of whiidi weio dctuiniiiMl, aio indicated 
1^ lluiii oiientation 

Tho aouthaesl eoina la the lowest ami n tho only one that aettlcd matoiially, being 
about 0303 fQolB472 inahea lowei The (mlei avlla have eiacLa in many plaees 
Tina IS a taiily gpod showing toi a bail foundation 

Si^ita nooil)’ equal except at II, wheio backsight m about 100 feet and foicaii^l la 
about 300 feet Stieot s> low that leadings couU not be made any olhm way Gaia 
and diaya pairing all tho time Wind bad Bod liolil on cneuliu molding (loaoi, 
i elielc aectum) ahieh was the bweat pnjecUon built mlo the wall that was common 
to the four extieme eomeia 
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Appiaiaeis’ Binldtng — Rg 53 abowa bv numbaa the position of the atabona oeou- 
pied, and tlic points at the ooinas me indicated, as betoie, thou miontation 
Tlie nathneat coinu la 0 OM toot a lO 006 inches abme the southweat coinei The 
noilheoat coinei is 0000 foot +0064 ■■0 003 looliBlI 550 inehca abovo the aouth- 
westcoinei The aoutheaat cos nei la 0060 foot ■■ 000 inch above the aouthsreet eamei 
The lod was hold on top of sratci-taUe at each ol the bui eomciB, and the ai^ts weie 
ncoily equal in length The aouth side of the budding is about 11 23 incbeslowoi than 
the noithaule 
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Mint — Fig 61 dioivB fay niimfaci, as in tho foiinn caw, the pnitiom of the atatioiib 
ocoupml Biul tho pointe at the aamai oie indicated by thw oneDtatMm 
Tlic louUiWDht eoinci le the lownct, being 0 40S footB 6 976 inehee (mean) bebw the 
nortliwrel ooinoi The mils on tho nmtb aule ue badly scaled by the heat No bqiioub 
nnrln wrio niiliocd in Uio outsule Hie lod ms hdd on top of the mtet-tabb at eadi 
ntiomo ooinn of the building dbeet cats constantly paaing on both Minon and Fifth 
HlnvtSi oIm lipavy dinys The wmd ms rmt tioaUcwina Bi^ta weie nearly equal 
llir ilplniinalion indieolod Iqr tho abase measuiementa nan not be wholly refoiied to 
tlio eoi lluiiiake, sinrr it n quite piobable that the atiuotuin had settled somewhat befara 
that event It appeals, howcvoi, to be desuaUe to put the measmementb on lecmd for 
luluie icfnonoc 
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TBl BA* IBJJKIBOO FBll*8nLA 
Bi Riibebic Crahdul 

Thp disliibution ot intciMty in Uio San Fianeiaco Ponin'kulaj <<mth of Ihc cily, wa^ 
ativlifid bvMi Rodeiie Ciaiiddl,undLi tho duoetioii ot Piof J C Biannci The follow- 
ing ib Ui CiniKlaU'a icpat on ihat teiiitny 

Foi a ooniuhuatioii of the dcUiletl oflcrh of tho oaillviiinkL thiu the aica of tho San 
FiaiKiico Poninsula, it will bo oonvcnient to divulo the counliy into two poi linns along 
the San \ndica8 taiilt, and lo sufadiviJo tho aios nulhoast ol that line into two puts, 
nuncly , the San Maloo ilistiict, and Ihu Muiccd Valiev 

TUB B\N UATOO unniCT 

The ton ns of San Oaihn, Belmont, San llaten, Builingaine, MiUbiao, and han Biuno 
aio intluded m the San Mateo distiiet ThebO toana all lie alnpg the laihoiul bclwf?cn 
Han Joae anil Ban Fianciau, anil aic in aluoit a stiaight line, that ih, punllel to anil at 
a distance of bom 2 to 4 miln fiom the 8ui Andioaa lault Thev uo dl Rilualoil about 
the same geolngirallj , being upon Uir Sanu Chua Valley llooi jual at tho cost edgp ot llio 
tootrhills of the banta Ciui langi* 

San Cailoh — Tlie lulaay station at San Chilos, a bw 1-stoiy atono building, was 
badU damaged, some of the walls liciQg pmUy tluown down, aiul tho lost ot tho budding 
eiocLed A luge fiamc houw ncu the slatiun aaa shalun fiom its cement toundalioiib, 
and the toundation itbcU was badly oraeked 

Btimaat — BcUccn han Culos and Belmont, ovn foui-fifths ol the hnusio lost then 
chimneys, but no buildings wmo thiowii bom then toundationa At Bolmonl a iiiajoi ily 
nt the ehunneya fell Bod's school and oUiei buildings ui the nci^ibmhood of Bebimnl 
bUbtoincd simiUi damagea Raid’s aihool is one nnle neuei the tauH-aono than Bclmoiil, 
among the low toot-hik Thiu the hills west ol Belmont no narks noi big biulslulos 
aac louiul, but thcie weio email lanilslidi^ abng liic loaJ leading fioni Iblinonl lo 
Ciyelal bpiings Inko A tall atand-[iipo on tlm hill •‘outhwest of Belmont was unalleelod, 
but It IS n aell-built stiiviuio, guyol wiUi aiio abbs, uul migliL aany witlioul falling 
Neu Homestead, in the fooL-hdls Ixtaern Bolmont and San liiatoo, the buck building 
of tlie Cioekci Oiidionoga was oompbtnly luincil 

San Malm — Ran Mateo showed the intcnsilv of tlio earthquake |dainly * Almost all 
buck and cement buildings woie damagnl and sevmnl wcic oonipletdv luined (Hoo 
pbtes 06%, B, anil 00 V, d ) Many wooden stiuetuics suffned b\ being thiown fioni llioi 
loundalions, whUc othcis acie diiftcd without motciial damegp Ncmly ovciy buck 
chinuicv in town was shaken ilown, with eonaciiiwnt daiimgiL lo the houses 

At Ban Mateo FOint, which is on Uie shoic ol Ran Ehanciboo Boy, caist of the town, 
Ion flame biiililing^ weie unin|uied Tanks 5 foct deep and 4 feet wale, wliieh wise Hwlf 
full of walei, weic almost emptiid fay the dioek, the watei apillmg to the southaost 
Tho alluvial flafr« uound the imint showed oome unall nocka, and theic was a sli^it 
sinkmg of the giouiul neu the hoy 

Accoiding to tlic man at the boatdiouM at San Mateo Point, the wateis of tho bay 
weie quoted by thi' shock Anothri man, who nas in i boot at the time, folt the diock 
but not stiongly Bcvcial leiily hav\ sliocl s about b o'clock that moining wmo 
not felt at all men on the wateiii of the bay At a himbei yud, nhmit half a mile 
west of the point, pul ot tho wfaul was biokcn, lumbci pilos weic oveituincd, and a 
ehimnci} fell 

■ ^cBobat 4iiilci<ionipi(iaoaaaiilIstGaaiidH(ulinauneniahtnpntoCtliuiepoitlbi«atntml 
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Buihngam — Along the line ot llie dreLiie loilwii) hum San Mab'ii nmUiwuil, iiuiny 
of tlic polm wcie lott ouL of a \oitirol portion, nio>il of them li'aiuiig tomiul the iiialh- 
cait At the Biowii Hcliool, in tlu fout-liills, nlioiit riue west nl San hliih ii, hlile 
WM done A tall, wellrbnill taiiW-liouM iinnaiiiHl slaiuliiig, tiui the mol liuill ovin ii, 
a di|^t, flimsy fiiiicluio, was luinnl lluu an angle* ol Hi>iuo\iiiuitil> JO”, but leiiiBiiii'd 
oil top 

Tlio time weie no laige biicL buililini^, niaiiy ot the 1 iou<4n hi tlie vicinity nl Duihii- 
game wi*!!* botllv wieckwl, tine to tlu* rnUing of licwiy Ghniiiwys thiii tlio iiNir*i 
Iliiek walls geiwiiillv lell, unless liiw and ca«|miBlly wl> 11 limit 
1/iffbioe — At Millluae time oie hut few buihlinip* that eoulil Ih* anerliHl 1^ the slinek, 
but tho liiieic powei-liouso of Uie San Mateo elotliic hue was |iai lly wi(s*k(*il Tlie iiiaUi 
and uuth walls fell, while tho oast and west ones leinnmeil sUiiiiliiig llu* Initei stiuxl 
bccau*«e tliey wcie held hy tho ateel tiu*Aeb wliuh s]jaiineil i*bsI and whl 
In tlio vieinily of Milltnac and Son Biuno, it was fouiul that ueveial of tlie small ein>ks 
wnc well fillul wiUi d^biia of vaiious kuuK tliat liad been biouf^il down by on uiiusiLil 
flow of waten following the nhoolc, and scvcial tloya allei tlu* caithcjuake the sheams 
woie btill coi lying a small amount of watei 
&M Bimo — Neat San Biuno, wheie the eouiily toad eiows a siiiall slieam, lime 
woio nunmous macks in tho giound fioni 3 to 10 indies wulc paialk*! to tlu* lino of the 
load, which la N 35* AV The. loiul at Uns plaeo wan huill B leet abnvi* Uii* mud flats, 
so that these meeln eie aeeounied fm 1^ the wtHiDg of tho fill Tlieic aie not many 
houses m tho vioinily of Son Biuno Station hy whidi to judgp of tho inlennty, but in the 
few houtes scon the ehimneys had oil fallen The i aee-ta aek IniililiiiBb at Tanfoian, noi Ih 
of Son Biuno, wcia not malnielly damaged, allho the buikhngs anil Ideaoluas aio flimsy 
wooden atiucluies Philo 07c illusbatn the oRcct of tho sh^ upon the hack ol tlio 
oloohui iiulwaj) on the meidi west of San Biuno 

TllC MCBCCD TAUJET mBmilCT. 

The Mieircd Valley disti lel ineludea not only the valley pioim , but also the nira onveiecl 
the mam body of the Meiocd snlimonti, bom llic Ban Aiuhoab laulMine, cast by 
Biulcn to South Son Fionoisoo and along the nouthwest lau ol the San Biuno Mnuntaui, 
and by the eemeleiica to the Me Saving Station on tho coast noith of Lake Mircisl 
Baden — Boden, at the south end of the Mncccl Volley, i»nsals of only a few hoiMs, 
none of which ahowa maiked eflects ol the caithquako llip haok of Uie ehnliio iiam> 
way line, just '«uth ot Baden, duiws evidence of intenee distmbanre ^tee Plato 07d ) 
The loadlnd which was built up nonily oil the way hue was cracked paiallel to Uie laila 
One etack vaiicd born 3 mches to a foot in wullh, and pvtenilcil ahwt 1,000 feet along 
the filled-in loadhed Eoi this diatance the doublp (lacln weie twisted hack and foilh 
in a iig-iag fa*<hion, and up and down to aomo evicnt One lail woe bent 2 Icet hcnir 
Bontally and 10 inohm vciticolly Not a Miiglo lail in this 1,000 Icct lemainrd shaight 
m m jdacc, but in no case weie the lods clelaehcd bom the ties Most of the poles aup- 
poitiDg the eleetiie wiics wcic thioan out cd line Tho ties wne ehovcil hnk and Imlh 
and bom aule tn side, leaving clean, hue places whmc thejr hod slid about 
The tiaeks of the Bwtliein Poeiflc Railsmy line, which aic peiallid to the clectiie load 
m the vioinit)' of Baden Station, weie di^itly disluibed but not ao badly that tiama could 
not run ovei them The Southern Pa^o loadbed is much bettu ballasted then tho 
dectiie line, became it la oldei and hoa become mme fiimly packed, whudi is the icason 
that it was not distmbed hke that of tho eicctiio line Ibis cbstuibed pmtion of the 
elootiic line eontmues about 200 feet nmth of a load by the Boden Station, until a out 
u leeched wheic filling up was no kHigm seeeaeaiy Tho ciacks were thus confined to 
the filled giound 
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Juit eail of the station at Baden, whine a aoek eiasMB the oounly load, Uiera weie 
aoche in the fillpd ml, and Iheie wa^ oleo ei'ulencc that in thn low pound tho cicek 
had flooded a dutance of 100 Eect on both ^uIm ot ifa usual couise At the timo of the 
fliat vibit, about 3 dagr^ aftm the shoel^ theie was moie watn in the eiock than theie had 
been the poiunib week At thn same fdaoc, a atabl watei-moin, buppoilpd on liobtle- 
woik, was wienehcd so that it leaked badly 

At Big Piawlcy Canyon a bcaUo eanving a 30-ineh watoL-main won deiuohahod ^oe 
plate 100b ) 

The electiie-eoi line that mna to South Ban Fiancisco tuna a ii^t angte at Baden, 
fioin noithwest to noitheast The laih noiUiwEiit and thoso noitiiaast of iho turn weio 
both badly bent On the lunthcBbl bianoh the laih warn bent mto a U-^ape, the base 
of the If being to the noithwobt with a Mile thiust ol about 2 5 foel The laila on tlia 
lunthwfht end ol the luie weie bent into a V, with the base of the V pointing noi Iheaal, 
the lateial diaplacement being eboiit 1 6 ftet Iheeo nie about 60-lb lails, and at the 
V-fhaped bond mentioned inds weie faiiriEon m tinee jdaoee 

Soaih San Fioneim — IS mikb enat of Bailen, at South San E^anciaco, the intonaity 
was eoDBidaiaUy lowoi tlian at the pievioiuly mentioned ploeea Many ehimneve foil, 
but no badly wieeLcd hou>^ sioie wen it thn plaeo the eoinn fell fiom a now buck 
building, uiulu pioem ot constiurtioa, anil soma ol the olhn huge faiiidc buildings woio 
dightly Clocked The damage at South San Ranciboo was not luge, taken as a whdlo 
(Sw plate 07b ) 

A little moie than a mdo east ot the town, theie oio soveial tall biiek ataoka, none of 
which fell Some weie entne^ aninjuicd oihns elif^lly aachod, but only uno, ro 
fei aa known, was badly enough dama^ toiaquiia rdiuilding ^llie buck shuotuios and 
atoeks at the poekiiig hoUbS did not oufiei matonally 

Some of thim builrimgi aie nlmabt on the San Biuno fhult-hno, and none of Lhom aio 
fai horn It, so that if theie hod boon any movemonL along that line, Iheso woulil cei Uunly 
havo butteicil moie 

South San IhonciBoo and the meoi paokci^ alahlibhmontB on on a diifcrenl gralogianl 
foundation bom the towiui prenou^ mentioned Thoe plaoos leal almost diiecUy 
upon the old Emncibcnn looka, with only a thin layer of uind on top of iJiom in places 
liiis makea a much fiimai foundatioa thu is found at the olhei ploea, which aio mluotod 
upon a oonsidoiBUQ ihicknees of aand oi pard 

The buckling of tho tiaiAa of the South Ban Pnneiaao ear hno botwoen tho town and 
San Biuno Point, whuo the ehimneys mentumed aic loottod,H ■ gniBnut of the oonliast 
in the mtenuty of the durak at the two plaeos Hie loila bib bent and bioken m a numr 
bo of ploeea, whera'the tiack aosm tha maidi between the two piM— Tho Hiffm - 
enoc of intenMiy la atiiking when it is taken uilo conwdeiatnn how dno they ara 
logethei 

From South Bon P^aneiaao to Ban Biuno, thoio la a line of big ated wata-moins, anp- 
poiled on a tieallo home, wheie it ciomea tha maish Hub line did not htcal^ but was 
bent and twisted mto Swihaped figmea 

Noith of Ban Bnmo Point, at the Bouthein Paafie tuiuid along tha bay ahoie eut-off, 
no damogp waa done, eecept bn the sliding and settling of the ddbiis m the newly 

■lea 

Tka cemdenn —The San Bruno faultrhne was fdlowed dl the way bom San 
Francibco to the oeuietetiee Theie waa ahadutely nothing to niHifptf any movoment 
along that Ime at the time of the aBithquakB 

Hie eemeteiui between Baden and Colina auffaed vny aeveidy bom tho dundc 

It waa eatimated that m Holy (kom Gemeteiy fplate BBb) orer 7fl per cent of all tho moniir 

menta woie either thrown down or twated on their biaei Plate B7a diowa a typual 
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CBW of a monument ovcrthioem In a few oawa inonumonle wnr enapt oft In ono 
inetancp a nnglc pieoe about 3 inrlm thiek. wae luokm oft by the eboek Tbc upijci 
pait of llio 4ab n in two piom, tho the eccoml bieak may havo boon made when Ibo 
elab fdl The elonc chapels al sevoial ecmdei m weio bailly bhaken anti pai lially wiodnd 
Theie la one manunimt m Iloly Ciom Ucmclciy tlul vras oompowd of acvnal picon, 
the lop piece being the liguic of an angel Unileinrath tlua angel vras a small llim piece 
of atone beveled to meet tho base td the figuio, and below that was a hloek of aliout 20 
inehob facpiaie and 12 niehes thick It was obaeived that tlie wa>Jiei and the K|iiaio bloch 
wue mvei led in then positions It la atated that tins diaplaeoment anti inveision of thisa 
blocin WBB ofleelcd fay tho cailhquakn If so, thno muat have been enough upwnid 
motion to thiow thia block and msliei high enough lo lum compleLely ovei 
Thae waa no conaulency appaient m the dheclion in whieh monumenla fell, tli^ 
aecm to havo fallen in evmy diioetion 

The oUim ecmcteiun all auflaod about the aame, but Iho peieentago of fallen monu- 
menla waa not neaily to hig^ m the othaa as it waa in tho Ilbly Gioaa Ocmeteiy. The 
leaaon ftu thu diffaenee m the mimbei td monumenla overlhiown in not appamil, the 
aoil of all theao oemcteiioa la piaelieally Iho «nie A poaublo icaaon n that tho dllToi- 
enee m etfeets la duo to a diflaonee m the depth of the umiH upon the undcriying look 
llooi, and that there waa a giealer digith of undenieath the HMy Oioas Oamclciy 
Hieie la no pioof of thn, however 

Plate O&i and b illualiatev the wiedc of buddmga at tho Woodlawn and Hilla of 
Etoimty Oemeteiiea 

On top of the gide poata at Holy Gnm, Iheie wore two laiga nmaniental atone balls 
These sraie faatenri to the poeta hy eteel loda piojeelmg up into them, then loda, how- 
cvoi, did not hold them in place ami the bane wne both Ihiown down Woetof thogitoa 
the stone lailreod station waa badly wreidied, fully ono-thiid of it bamg ahakon dm 
Between tho depot and the gates ai^ l-uudi wator-pipoB, luniung in a noitheant^outh- 
weat dneotion, wcia bowed upwaid and foned out of Urn ground In lelaying tho pipes, 
they were not let more than 1 fool deep, &om which it la infoned that thpy were probably 
not moic than 1 foot deep boforo the eaithq[uako 
he boot of tho Holy (here railway atation ({date QQa) the Uaeka of the main line of 
the aouthem nafie were sb^itly brat, bub the lighter laila of a aule tmekneai l^snro 
much more datmbad. An^ the atation the ground had Battled and thae were a 
number of eraoks, from 4 to 6 mbhoa wido, but thw were probably due to the foot that 
this ground had been IQlod m to get the lequned giade for tneke and the statum 
LmdMm — North of Eoly (Som Stati^ by a little lake west of tho oemelofy, 
thae was a large landriide along the roadbed of the Bouthom FOeille Bulway Foi 
about 800 leot the bed eaved and m one place the srest tiaek was loft auspoadod in the 
air West of the lulrood there ware large enehe m the newly filed giounda of the 
Woodlasm Oemeteiy. 

One hundred feet weet of the Southern Fatafle Bailraad track la the deotiie hno of the 
United Badroads between San Mateo and San FnaoBOO This roadbed was alao filled 
m eamdeiBbly for the reiiuired grade, and waa not as well BBtUed aa the Southern Fanfie 
tiaekB,aoitaifilBrediiioraooverely Wcat of the Holy (koeaCbmetery, the rada were dis- 
torted and pulled apart 3 or 4 meha at the jomta, due mandy to the dronung of the 
roadbed Fidee were out of tiue^ but no sniee were seen fandon hum tenaran or thb 
swaying of the poke 

Northeaist of Mount Olivnt Cbmetery than was an earth-flow m the aandy soil at the 
boae of the San Bruno Mountaaia The an^ at which the matenah did svaa hardly 
more than 10 degreea Tha aand and water forming this dide eanie out of a hole eeveral 
hundred Ibetloi^ and 100 feet wide, flowed down the hill aevenl hundred yarde toward 
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the Gcmeteijr, cuiied amy a pile of lumber, and knocked the poirei-house horn its 
fauiulatiaiiB The hcmt of Uie mud-flow piled up m a bonk when it leaehod the ncaily 
level giounri, and dammed up the maea b^nd it Tlio eaith waa haidci wnvial wwlcs 
later than it muat have been at the time of the flow, hut it naa abll slushy anil theie nas 
still a httle watei flowing along the path of the caith-flow, coming horn a aiiiall ^piiqg 
where the dide oiiginated 

On the west bank of a eicek, neaz and paiallel to the Ime of the lailioad aouLhwoat of 
Holy (boss CbmcteiVi theie wav a uaek wvetal hundred feet long Thn was along 
the hank neai the eicek bod and was an ineipiont laiuldule 
On Uie east edge of the hilla west of the Chinoso Oemoteiy and 0-milo house, a line of 
ciacka evtends foi a distance of about 1,000 vaiih ^Hicae aaeks aie moiu tiuui a fool 
wide m jflaeeb, and theie is an appaient downthiow on the noitheast, in one place thoip 
Bi a long line of audit caith, aueh a^ oceuisalong the main fault-line Inspection showol 
Uiat tliM aaokb were caused by a ali^ landulide Tin line ol uumUed eailh was due 
to the eaith afaoie it on the hillaule aliduig slightly, and the eiumbling lepiescnlod a hno 
of budding of the auat 

These aacks aie upon the top of a hill, at an elevation of about 400 feet, thoii geneial 
diicetion is about N 40” W , and paiallel to tiie Sen Andioas Gault, and the line of hiUa 
hao has the same gemaal tiend 

A luio along the east edge ot the hills, then, would natuially have the same lieml im 
that of the man fault A eonlinuation of thbe aaeka would go to tho oemn thiu 
Wood'a Guleh, whwh Is along the line of a anudl fault, but no ovulcnee could bo fouiul 
ahosnng any viable movement at the tune of the late eaithquako There woio sovpial 
laige laiuUules on both the hOuUnreat and natheoat udea of the gideh, and at the ocean 
the amount of dnt that had lallcn was vay huge These thinga ahow a high caiLluiuakc 
mtenaty, but thae is no cvidenoo of othu movement 
Th» ceoat norft qf Afuaari Axi — Along the oobbL fiom Ifuasd Rock to Meioccl 
the section known as Scsen Uilo Beach picaoitod sleep chile fiom 1 to 700 feel in hctglil 
^Mae difts are composed of the boda of the Mnccd sciica, wfaidii are soft clay aiul aand- 
alones only pailial^ conBolidatcd \lotig tho face of thcao clillb the Ocean RIioip Rail- 
way had btaitod a gnule at an clcvaUon d about 800 feel above tide level Along this 
bluft a laige amount of eaith alnl down the slopoe at the tunc of tho shook Thib eaviiig 
of the banka waa duo to the natuic of the sod, the piowimity to the faull-ioni>, and line 
distuibanoe of naluial tlopes due to tho lailioad taiaoe neei the top 
In plaoeB thu dope toward tlie ocean waa biou^ about to the angh: of the ipiwso of 
tha matciial and the loodbed sms enbids destroyed fm a diatanca of 3 nulrs 
On Apiil 25, the wiita sms on the edge cf llie dills near Wood^ Gidoh About 8 f sr 
of that dav thao sraa a diodE inlh an mtcnaily chtimalcd to be beCwecn VI ami VII 
At that tune the difis diocik like so much gdatinc, and it sraa ncceeauy to hokl on to 
piesent tailing On tho noith aiile ol the canyon, hundieds of tons of oulh fell oven 
snth this light diock 

Along the top of the olifb laigo aai ks sreie foiined to a dutanee of aovaal hundicrl 
feet from the edge Many of thcae ciaoks sme a foot or even as as 8 Gaet m width, 
and onall aeazpa were often piescnt, 4 or 5 foot high and 20 or 80 yards long. The gm- 
enl tendenev sraa for everything tu dirie into the omn, but tha was not alsrays liuo 
Mmiatuie acaipe of more than 0 feet swae seen snth. a downthiow upon tho 

ormliiidttde The Maced beds, ae a whole, sme badly sihnkcn, and btoko up all along 

the coast hcetion Neai Miuari Rock pait of the loadberl slid fm about 600 feet and on 
the hillaide above the i oad there sme a long ciack sduoh sraa tho he gwinnie of a diclc that 
might have taken a laige part of thehill The dueetion of this crack sms about N 45” W, 
which u more tosreid tba north than thu bultdiiie at fhn particulaT 
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LAm Meeei — About 0 mila noiih of MimwI Rock, wliora tho Mdenl hoih duappcai 
iindci ooliui Bands, tho diBtuibaiico BeomB to harvc brn quilo vidcnl An okl inihoBd 
liestle, that nows tho nortlipm end of JjJte llninl in the naiionail plim, was badly 
nicekcd Thib bmlgo was btohen in Iwo placps, and tlw intninnliale inm wbb out of 
line wilh both ends The diirelion of tlie ofru>(s waa vny iieaily duo noilh aiul muUi 
A t one bleak tho west pieae was ahoveil 12 oi 14 feet port llio oUier aceLion Tim west 
end of the mtanicdialo incee failed to yun the vclMUt at the weal lank 1^ 0 oi 7 fori 
Tlie wcbl section llial lemoinnl with ihe bonk was bom 4 to fi frrl lowci veiiieally than 
the intcimulialc pmoe Hie lieallo wofa dil, laiilt of heavy Umbria on a riiaip euivr, 
andnotinusc, wliirhwillmiiailiireount bn its dratiuotion Hieswaviiigof tliihbnilip 
(Icstioyod a Bcrlion of it 60 to flO fret long On the hdlsalo whno this liesUe irachrs 
Ihe wcsl liank ol tho lake, ciaeka paiallrl to tho shoie Imr auggrsl tho eainr of Ihi* ilesUur- 
tion of tho biulgr The dis|daoomeiiLb luua aie laigpi than any along Urn main faull- 
Imo, and it la ofiiiBioiilty nitiirly loonl, duo to Um dipping ami facing of Um wosl bonk 
of tholako 

TTiJon following oiound tho math rml 6t the lake to the nod that luna to the Uo 
Saving SlaUon, a him of tonarootu pipe, about 8 inohea m diomi'lei, was foumi Tlinr 
nas no laigo disidoeement found m Uiia pipo, altho it hail boon otaekcil at many poinbi 
Theie Is nothing m thcae phenomena to ahow that Umie was afault thiu the Merood Valley 
Just ooutli of the biid^ aoian lake Ifaaod, a aand-bai was fomd up out of tim lake, 
born water that waa previouBly 0 or 8 fort do^ Thm bar ib paialkl to tho west bonk 
of tho lake, and has a diiootum almoat duo north and aoutli Thm waa piobably eanaod 
by the same thing Uiei wicdnd tho biulge, that m, tho dmplaeement and aottlmg of the 
weal bonk of tho lake at the Umo of tho ootthquoto 

TBP SRPA aounnPEar of irr bah ahorpas PAOur 

LiffermeB afappami mimuily mlkelm ndm tfOmJkiAl — On paming horn the beds 
ofiheMoiaedsoiieaonlho nmihoast to the aouthwmt mdo of tho fault, them la a markeil 
difloienio bolwoen tho dmtnbulion of omall naoka and littlo oorthduln On tho north- 
cast aida, in the Meiood beds, thooo aaoks and landdidos on oommon, but on the aoulb- 
wesl side they oio entuoly absent Thm can hardly bo taken to ahow that thorn waa any 
diflcionoo in intenmty on the two oidn of tho fault, it m piobnhly the loault of tho dilTei- 
enee in the ohaiaotci and atohility of the lodn At othor plneeo math of tho fault, but 
aoutbeast of the Ifoioed boda, thm diflmonoo haa not bean noliood, piobably booaiiao in 
that part ot the aica tho lodia are neoily all Fioncmcan 
On the muth aide of the Boa Andieoa fault thorn are no towim Blfoidiiig on opportunity 
foi judging the mlcnaity of Um dmak The gudatnai moot of neoemity be upon 
umetl^ dso Landduka ooour both near the faidtaono and at a dmhuieo fiom it, 
undei somewhat aunilar godopo and Uqmgmphm eonditioim It bohih to bo a' fair 
OBBumption that a landdule m indieativo of a hii^ mtcnwty 
XopuiM SeZiida Valfap — In tho valley of laguna Baliida, tho Oeean Bhoip Boilraad 
had a tempoian trestle ereeted for a fill m the vallpy up to lequuod grade 

Thm trestle was twmted and thrown out of Ime, and the earUi aonk aloiig the nowly filled 
loadbed Bimilai things happened to newly filled loadbodo along tIm went edge of the 
Santa Gam Vallty, near Bo^ and Bon Bruno 
Aknig the base ^ the ohlh south of laguna Balnda, then srere aavoid amall dulei, 
some fiom the faro of the hiUa and othm m the nesriy graded roadbed There were 
many amall oncka along the tqpa of the cliff, pomlld to its edge, allowing that the faea 
of the bluff waa shattered, and that mmo earth mi^ dide One bg rock pmiMMilp, 
whioh had been left above the roadbed as a londmarii, and whmh had aaemod a httle 
dongpious before, was dmken down 
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Cobra yoffay — In CUeiB Volley the diock mo icmely felt bj' people in aomc omall 
temponuy dioeLo South of thioploie, in the Son Feilio Volley, two okl wooilen hoiivh 
showed no bbiietiinl domege, onil oiijy one of two buck ohimncsfa wo'* thiown donn 
Son Peiio PouU — Fiom San Fcdio Point oouthmnl toi about 1 6 inik>4, tlie chile 
no to heights of from 400 to 600 feet Thu railway ooinpony hod cut o bench foi ite 
raodbed omeial hundred feet above the ocean Thh loadhcd. being hugplv in yilid 
rook, was foi the moat part not murh injuied, but in aoioo placcb it nas oUileialeil Iqr 
rook didea that came from above 

Juat noith of the point known ae Do\ ilS Slide, thme me a landslule of the whole face 
of tlie wfot end of Uontaia Mbuntom It stnileil at about 800 feel abo\e llic va, and 
swept down eaiiying many bundled feel nf loodbccl along with it The iiialciiol lluil 
alid ana sandahme and gianite, but it ttcenwd to bo much weathcioil and ■^iflenod in 
places, BO that it waa Iom gioimd 

South from the Dcvil'a Slide to the fiist atnall eoast vJk}', lhao a no laniMules along 
the difla The rock in thh suimtv is ina^se gianito, but Llic Innd-lulis tlionocl Ihal 
the rock had fm a eontidemhle Uhlanoe below Iho suitacc and the dulcs 

weie m thw dccompoaed lock Whetevei the lailway bod ma filled oi built out with 
this mwtmial, (hoie WBO mme oi lee duling and aclUnig, can'll by the ooiUiquakc 
AfoaAira Pomt —The dd, low buck etiuctuie at Moiilaia Point dul mil diow any 
elfeeta of the shock, but Ihne was boinc daniogo to n wooden lank-luiu^o Ono ol Uio 
tanks, which wsa pievioiisly known to be olii and lolton, edilapvd cnliioly In llw } aid 
of (he keepm is a oonuele amici cislcin which hokk om 0,000 gallons, niul wliioli is set 
fiiiah with the g round end piotoclod anlh an non earai that two niun can haiilly lilt At 
the time of the shook thie tank was almost full and had Llm covci on Tlie viokniro of 
the d»nwk wOb mffininnt tO tluOW thlS 001*01 10 01 16 fccl, BDll Spill obout 8,000 (pillons 
of the walm m all duections 

The olaavationa of the li^^t-houso kcopm oic ronsuloialil}' at vaiuuite with what 
some people have said iqpuding ilio bchavioi of the oeoan at the tiiius of the cm Llu[uake 
Miuy pmaona tdd of mvee that boil loUed hi|di up on tlu* dills The keepci leimts 
tliat duiing the actual pei lod of diaking the ncran ms Hinoolli, without ovm Uio oiihIoiii- 
my motion Aflci tlie dioek hod ecaaed, it was pcihaps lialf a niinulo befoie (he ralni 
ms broken and Iha leguloi awdl began lie icpoits tlial he ms upon liis ln>( at Uio 
time of the diode, and dtho itacd to beuig on shiplNMid, omild atand onl} with gicat 
difficulty 

Thia teatimony as to the appcmancc of the watci la olinost Iho same as that of tlie 
li^it-house keepei at Son Mateo Point Time was no evidcnte anywhcie nlniig tlie roast 
to bhow that tb wain zoao above tido-lovel 
On the southwest faoo of Montaia Mountain, ncml> all of which is vimlilc from the 
load, no landshdea of any sue weio obseivod 
LmdAdm — South of Montaia Point, m the low foot-hills nortli of Half Moon Bay, 
theie were two Imgp low-sn^e londslidcb ui laitb-fiows One of these londduln was on 
the low foot-hdla foemg the ocean, the othci on the noilheosl bank of S^anchmeu'e 
Ciebk, Boveral miles northeast of Ilalf Moon Bey ^ 

Fiom Half Moon Boy to Son Mateo, theie wcic hcvenil lai go •Jules of dilfcicnt ehmaetci 
from thobe alieady mentionod Thi^ icsulted fiom tho dipping of laxgp masses of 
rook, many of the bapnnla in one of the slides being ovm 20 feet m diamotm CBco 
plates 1240 and 120 b ) 

On the south face of Scmpei Fbek, and on tho sonthwest face of Ov Hdl, thmo wme 
Bevmallaiid'didcB bothlmgo endsnuill No photogiaphs ot tho Imgm dulos me ayailablo 
About 4 milea east of Alf Moon Bay, jiwt oft tho eouth edge of the Sen Mateo dieot, 
time was another laige earttiHdide mmilm to the two already mentioned 

'numuDdeHrdMdhy Ml R SnJcnoninthrwetiDiidnliiiewithBBitliAiwi. 
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PUmatM Canyon — In Fllutilm Can) an, the vl«aic ilaiii of Ihi* arUficial lake wa'^ unm- 
juioil and the fluino down the caiivun siMiuig only a fow Icak^ Mi Ebiiidit'a lioine, al 
the lowQi end of the lolui, lobl tao out ot thica chiiiincys b) the nhook Hiq apiing watci 
at tins (dace, ahidi is usiil toi house supply, m sbuI lo haw hrm milky-whito iluiing tlie 
day ol the onilhi|uako Tins 6011)101 is iiuulc In laic of the loigp fiulln moiilioiiad m 
the fiisl poit ol the paijci If theie lioil Ikiii any iiiowiuent along Uiib fault, il would 
have boon ^wii nl the ilaiii which ciums the rauyon al a iig^l anido to Lho fault-line 
CahilTi JZidye — Tins lange of hillh foiiiis iIhi nuilliuaiil bulo of Pilaidtoa Canyon, 
and lb the scloiuI lulgpi bouthwcsl ul Ci vital diamfpt Lake, with Uio aaiiie g^ual noilh- 
weal-Miulheast Irnul On the Lop ol this iiilge, a Miiall luniae lofsl ono of two cliunnaiyB, 
and things insulc weio Jiokcn mound A loUe la said to liavo hllod onou^ foi didin 
todulo^ 

Juat Boutlicail of liieliouse is a depicbsum in tlie ikige, amosn wlueh fuirown and aaeke 
foiined Biinilar lo lliusi* along llie nimn laulUino, Inil not enlmding moio lhan wcaal 
hundied feel Then aaeln do not becni lo have been Wli.1nlw erai^, £01 they ore on 
top of Uie lulge and on a flat ineco of giound 
AnoUiei peculiar phenomenon was obsci veil ujmi Caliill'h Ridge, lew than 1 mile mu Ui- 
weal ol the ciaekb menlioiinl In an mca ol liiuoalono, a amall patch aoino 80 foot m 
diamelei wm torn up as llio it had been plowed and hmiowod, and noloigo pweea of ood 
weio left inlael. Aiound Uiu m vmiooa plaeea wgio aoeka of a few ineha in width, 
with one or two over a foot wide Thoie waa a di^it downUiiow on the upbdl ado to 
be noticed in aome ot thooe oraeka, which dimmated llio poaabilily that Ihqr wci e eraoka 
piepmaloiy to 

8auym*a Biiga — On Baw)ei'b Ridge, about 0 niilea north of lho nqpon doaciibod on 
Cabill'a Bidga, theie wne a acka aevoid bundled loot long almoat at the top of the 1 ulge 
Theao were paialld to fho lino ol lho mam foidl^ which la a mile lo lho eaal, anil theio waa 
a mmked downthiow of bom 8 to 3 inohoa on the aoiithweat ndo, whioh m thia ea« waa 
the uphill aide It the downthiow weie en tho downhill aido, it eoukl bo poaiUe 
that theu weio landdide ciaeka Uio otoct como 01 mode of (ho foiinatian k thon 
ciaeka, a the bieokuig of the giound on Cnhillti Ridge, a not dear 
TnlhocanyunbotwecnSawyi^s Ridge and Bwcenqr'a Bulge, a SMoiy wooden houae 
did not auttei much, and out of 4 ehimnoya anly 2 weio craeked Otio of thoao that 
remmnod btandmg waa a tall top4ieavy ehimnay of biidt, tho ottiei waa oily atm pipe. 

At Byine'a aloic, on the Half Moon Bay load, half a mile went of (hyatal Bpmigii Lain, 
It wu ropoitod by the kccpoi that tho watei from their qamg, on the day of the dioek, 
waa muddy and waa not tntod On the aoeond day after tho eafthquake, it hod a voy 
aalty toalo, but on the thud day waa noimal A hoiiae on tho noithwoBt nulo of Half 
Mom Boy load, 2j000 feet oouthweat of the dam, wm thiown bom ita foundationa, 
wfade aome 800 foot nmthwat of tbia houae thoro waa a dido m the eonyon 

aaacLnaioita 

Theie waa no difleranea of mtenwty anthe twooulco of BanAndranafaidUme 

Theie waa a deaeoae of mtonity on both aito ot the liault4ine,aaone goea awayfrem it 
Tho diatiibutum of rntmnfy bin no evidmt lelatum to tho mmer foidta or atruetiire 
of thn aioa 

It IS evident that the mtennty vmica with the geology, or with the areal diatnbubcn 
of noko and Boda 

The areaa that auffarad moot aevady wne thoao upon filled pound 
Aieaa upon moiahy pound diowed deatruotive effeeta nmilor to ortifioial filled land 
Neit mintenity to areas of filled land are thoM upon mooheraitmiida Thedamagp 
in oandy areu waa due pm tly to the diokmg of aond like jeOy and partly to aotthng and 
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Arau that aufimed leaal wne upon look of aonic kind m (daae 
Towna i Jowe the weat gH gii of the Santa Gtani Volley, at equid dibtanccb fi om the faiilt- 
bne and upon aimilai gp^lngnud fannatun, ahowod the aame mtensitj 
The wateio of the and the ocean were quieted hy the bhock, anil thuic ua^ no 
peioeptihle tulal wave following the movement 
The ohook waa not felt aa ati (mg|ly upon the watcn of the hay aa upun the laiul luiai bv 
Thne woo an unuuial flow of water m the aeeka diammg mto the hej neai Itadni and 
dan Binno, dueetly afbai the ^hook 

Hie deatiuetun of Imildin gB and the diatuihance of lailway loadbeih and lailbuaa 
much nune violent thiuout t£i aica ooveied by the incbheient Hciccd bnN than un Uie 
fflHiw hold lock m the adioming aieaa 

Time was a laigp amount of domagp done m the oemeteiieB, uhich oie on ivolum bands 
A laigo mimhm of the numument*! foil at the ccmeteiiBC, hut time uaa no conihtniiy 
in the diieetion of falluig to ahow the diieotion of motun 
Motion m nune than one diieetum waa auggnted Iqr monuments twiiUd upon then 
baaec Va bed motion waa ahown in one monument whieh had the uppci pmtioii tuinuil 
upade down 

Norna by ornna onannirns 

San f/elM, Sea If e/ao Oounq^ (Ml blaxwdl) — At the tune of the fhoek Mi Maxwell 
had leil a hoise out of the bain to pvc him waiter He fiiat heaid a heavy iunililo,iihiLh 
ho took foi thundei, coming fiom the nerthweBt This was foUoued by a uaty niotian 
of the giound The eaithioacand fell like the awcll of the tea, the wniOi Imiig about 8 
tocthi^ Auatai-tankaboutSOfoQthii^tiptovci totheaouthooblboiibtotliiuwwatei 
out and dlow him to look into the teqp of the tank, he heing 78 u 80 icet distant Hie 
tank swayed hock to its plaeo without fdling Hie two wave inolions weiv lullowcd by 
a aevne ahook, oa if the waves from tbo noithwcet and aoutfaeaat met suddenly mulci 
him Both he and hia hoiao snue ihiown oft then feel Hie hoi><c attuniplul to luii, 
but oould Dot on account of the violent motion of the ccith 
Sidtaoad (E C Jonos) — Hie inoiiib of the gpa plant eie dl of ateol and suftuicil no 
damage Hia gcafcneiatuig oppoiatub waa nmv^ aaveid mehc^ on its luunilalioii, 
and aU caatruon eonnontiima weio mote oi less damaged The bmlrlings, Ixsng ol fiaiiio 
and couugated uon, were not seiuiualy donufgiRl AflOjOOO-foot BU-hdilri in a icdwuod 
tank above graund was oomplatoly domdidiad by the earthquake The shark seems 
to have been portieulaily aevne at Badwood Gkty, and the bodioi settings at tliib station 
wue badly diunagad, wIuIb at Baa Mateo, 0 milm distant, the seUrngi acio uninjuicd 
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]MI)8K1SXAI,S: 1)|MTl([|inTl(lN or APl'AMNT INTKNSITV-mNTINUKI). 

ABEk at TBX SABTA CSini QUABBASOLB OF IHE U. B OBOLOOICAL SUKTIT 

Tlio diBliibutian of iiiLmsily m llip aica oi Uiu Soiilii Uiiu Qinuhaiii^ wiim slmlinl liy 
BtudenlA of Blmfoid Univcisily, uiuln duoclion of Fiof J C Rraunoi Tlir euii- 
lAibuliOiB to dalB embodioiL in lliib pail of Ihc ip[joiI aiv Hcwh 11 V. Aiulaihoii, II W 
Boll, B Biyaa, B E Cbllom, R Ciondoll, F Edwaid^, II F, GoBP, F Lano, 11 Miuaii, 
R L Mull, A F Bogoi, S Tabci, A F TaggaiL, P. \V Ihinipi, and G A Wiuiiik 
Slan/^d UniMtult (J C Bioimoil — Beluiiing In Iho poup of dwillinRs MmllifaMl 
ul tho Univeibity qiiadiaii^,tlieiQ wcio 01 icsidnuiah on Uic (biii]hih of yianfind Ifiii- 
vohily at the tiuio of the eaithquiihc Out of 140 thimiu'ys on IhchO liuildinfts, 104 
weie thiown down, oi 74 pei cent Hie ida**!!!! was gcneially badly biokni on llie fust 
floois of llieM buildmp, and less injured Uio gencinlly more oi Ioh uadcecl in the scronil- 
Hooi loomi At No 18 Alvaiado Bow, fii^t Boot, ynmal pioliiioi 18 iiudm amov, and 
luuiging by ooidh A feet long^ iioie awung do iai tlial ihqy woir loft with tlini faen to 
Uie wall On the coiner of Salvatioria and Agiiello Rlroet*i, a lianip building oreiipml 
by tho Ghi Fiolemiby wan so badly wreoLod that it hail to bo abandonnl 'llii* 
iiijiiiy done thia building was duo to ita having alooil upon pasta 1 IopI liigli and not wi'll 
liiainl, Uie awayiiig of the builihiig Uiiow it oil UifV supixubi 
hi’hiilisit JoidunS iiwilnic(‘, wrsl iil Uu* quuiliaiigli*, hail 8 In irk iliiiiuipyH, nil ul 
wliieli wrii> lliiuwu down, tho i was so bailly iiijiiii il tlinl llir fust Hinm, llir n illiigs, 

luul [mil ul llu! siiumd fluoi luul to br iriiliisii’iiil 'Jinn building iiwh'd u|jnii n Inn k 
liiiiiulatiuii about 4 lort lii|^i 

'lliQ Slanioid inulcnec, a iiiilr noith ol tlu quadiang^p, wan u bailly wioohml that it 
has suiee boon torn down Hic oiiipnal budding was ul biiek, and wooden additioiib 
luul boon built on Uui noithweil and aouthoaat aidoa of tho bru^ poilian The additions 
sloofl upon wooden upii^ta 4 fool in length Hie aouthcaaloin wooden addihon waa 
lliiown iiom ita aoppoits and fell away bom tho ohlci biiok pmhan Hip biiok poilnai 
of the stiuetuie waa badly ahaitteicd In the giounda and paika about tho raaidoneu 
thoio weio many maihlc bioiiio atatuoa fioni 4 6 to 5 foot high, standing on podealald 
liom2to 4 feat hig^ Hien wme all thioan down, except a fow that wciovoiysoouielv 
bdted to heavy pnloatala Hmc waa no uiuloimity m t^ diiooliana in which they fell 
Between the Ef^foid lesulenco and the museum, a laigp SMoiy buck winoiy bad 
the 4 pUe endb Ihiown down Tho noithweM. gal^ fidl into the building, the eouth- 
east pblc fell outwaid, while the gabloe on the noiUicast and bouttiwnat eidn toll outward 
Ml Ghailcs G Lathiop'a lesidoioe is not rni tho vallry llooi, likothe othci buildmgi in 
the immediate viumty iS the Univeruty, but stanch on a hill of sandstone ncaily 800 
feet above the level of tha bay Outof the 4 biiok tdiimnqra on hiahouao 2 worn thiown 
down, 2 water-tanka 83 feet hi^ (lO^ooi tanka on 48-fbot aupporta) weie not mjurad, 
but about twD-thude of the water wie thiown from 
Frofeiaor Duieml'e houae, aouth of the qoadrancjh, la on a hill 100 feet above the bay 
and itanda on the upturned edgea of pavd beda that undeilie Iho Santa Claia Vallqy 
Ul 8 ehinmaya, 8 weie thrown down, and the pHaater waa oraokod on the pound flm 
Of tha Umveiaity buildings proper, aomc woie'unhuit while otlieis wuc eoniplutely 
wiceked (Sec platu KUh ) Hipy all Htanil iqNMi the Iuim pavelly loam ul the Haiila 
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doiaVullq} flooi Aaaiula, tliooilileitiiebuildingp wcicthebottcrtliu} nillhluml tlio 
slioik Miuili daiimgp naa dona by Iho thiowiug dc^ of btono ahini]ic\ ^ The 160-toot 
Btone ehimnoiy ot tbo powoi plant wn^ thiown down, iiudimg pait ol LIil bodci liouic 
•uul kdling a fueman Tha douUe-flued QO-fool dumiiqy oL iha auiy laboialoir fell 
Tlia luge atona elumnaya of iho doiimlaiica weia bioLen olt at iJie loof edges and tdl 
mlo tlio buildingB At Bnrina Hall, thi. mui'a iloimitDiy, one ahininet fell Ihi u tlio tool 
uul puiiod down a tiH of looins ulo the basemeni^ killmg one atudent 1110 south ends 

ot the ninga of ESnouui Hall wne so badly uaekad that ihigr had to be cntiiclj lobuilt 
It waa lound tlint llui iigiiiy done to the uula of the wings wau due to Uu: lelalum ul 
UitfA pai ticulu walla to tlio loof beaina E\eepbng iha ciii^ng of phnUu, Jgnrinii iTni i 
was nob utliuwHo iiguiol, the it la a 4-sluy budding, with baacnicnt and atlio 
Hu! oluumqyb alao fell horn lloblo Hall, the women's donnituy, and did some ilnmopt 
to the loof and uppu flooia, but tho building, whieh la of conaiete, was olheiwibe unhuil 
Tlie Ghoinistiy building had 3S tilodmod atone yanlilaUng ahiinniga piujcobing 12 in 
10 fed. above tlia loof, bMda 2 oidmuy atono dhimnqya, theae weie all thiown down 
Tim btono towei of llui cliuieh woa diaikcn to piocea, and in falling ileutioj'ed tlie pails 
of the loof imiimdialaly aiound tho town The nmlh gable end ot the cJiuibh was 
thiown oulwud into the qiuuliniig^e. (Plate lOBa ) 

Tlie tup ot tho uiomuud uch was bioken oft down to tlm uppu pail of tho fiieie, ami 
111 lallmg It wieokod uljoccnl pmhans ot tho ueulos to Uio eaat and ui-^t | Plato lOda ) 
Tlio puls ot the uch Idt hlaiuling wne unoLed The 2 niudici uehus at lliu oast and 
weal onda ot the inuu quulioiig^ weio di^itly eiarked ucu tlio top but tliuy wuio not 
hoiiously daiiiagRl, 


aasidob Uie clunagca to Uio ehmeh and Uie mommial uoh, iJio niiat boiiuus iii|iii> In 
Llie quadiangjh) poup of buiklugs was done to Iha laigoi atiucLuiea Tlio L-simy 
biiililiiig^, esinoially thobc that hail bum standuig for sevunl yous, weie uul ilaiimgpil 
lieyund tlio ucoabioiial uaoking ol plasUs , uml i vt*n in tluna oasob the iigury was luuiiil 
bi ho iliioolly lelalad to tlu> iiietiuid ul supixiiluig tin luub upon Uiu walls T1u> slatiiiw 
ul Iha liiiiil lobado won disl»lg|pd and mie was Uiiuwii lUiwii (Plato UlOii ) 

'llic l-sliiiy buikliiigs III Uio units quiuliHiig|o hadall lutsi laUly put up, mid Uujho 
wiie aoifU'wlul uiu'kod, lliu nunc ul Uu ni waa suniusly liiiil 'Elio ciu'ks woio gtsieially 
ibmit Uic (sulb ol llio buildiiigi and olupg Uio lopsul the wallb wlimo tlio luul tiiiiboia 
lasted upuii lliciii Tlio iiiglioi buiklmgs ol Iho outer quadiuiglD aeio iiiuio aisiuusly 
ilamogoil, osixwiully tlioeo <atuiiicd on Uic ootims Thoeo bmldiitgk bio all llnou oIoiioh 
and bisuiiiciil Tlio lowuia on Uic inside ooineib of Ihoao buildings wiso oil lauio ur 
kv. Inukoii uul iiKiuiio icbuikling Tlui CXvil Enpiioning budding— tliiw sloiiiis uul 
ImAcnunit — at Uio souUioiibI ooinor of tho outa qiudian^ IumI itb oulci walls bully 
uackcil, Pbpeoially on tho lunUi laco, and about the tovm at ita noiUiwusl oonior 
Jiisulo tbo plaaici WBb lojuiod moia or leas all thiu tho hmiHing 
Tlio Qeoiogy buiklmg, at the aouttiwcBt oamoi of the outer quadiuigle, was llic last 
buikling of UuB gioup to bo pul up It waa a Mmy aliucluiu, and had bnicly liooii 
nnkhed, but it was not yot oomipiod when the authquaho oocuiiod Soelions ol Uin 
walla weie thiown down fiom avoty faiv of the building These bcclions oxlondcd 
iiom tho oaves down to the aeaoiid flan Tho tewer at tho noithcobt coinoi sras bulb 
eiock^ uid iNut ol it fell TIio plmtei was faiokcn on ell tho voitical walls, bulk on Uie 
oul^ w^s and M Uio puUbonb, Uiowing that Ihuo was muoh intemal wicncliiiia 
ot the Gilding Tlio walk of Una building will all have to eome down and bo lolniill 
liom the foundalum tPlaita tiffl A ) 

'Jim iwi uoades of Uie qiindnmgk wme not mudi affected At one plu» on the 
south hide of the inomoiiBl oouit, whne Uie ueedos uo nut diici U\ ooiiiieLtocl wiUi auy 
iitliu building, UiL 7 m ao vu^nUy hwayod that they nooni to liaso uiiiw luw falliiifi 
niqr wno Iciuiid to bo 7 76 inehei out of alinomonl altei the rulhquako, aiul lliu Iom 
iiiul Iwhos ul tho Buppoiting sbinr coliiinns weie chipped oft (PLilp ](Kin ) 
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The oiGailo along tlio aoulh bule of Utc ouLm iiutuliangjlc Uial wna nol iliiuclly 
wiUi Iho oUioi buihliiigt wob coinplrlcly v^u-ckiil The nicnilc in fionl ol ilic Flench 
btiikling on the eabl nilc anil a ruiic^iioiuling iniw iii flniil ol llw l*liy 4 c<i Iniililuig on 
tliu wvbl bide uL Uie ouloi qiiiuliaiiKk' wtne lliiuwn ilunii Kniilh iif llie liiiMiKVa tidin', 
pnrM of (lu* oiilei airniksfeil Tliii isniiUu'iusl suleiif Iliei[uiuliaiifd<' I'iuLshIhuLcII 
loutli ol Uu' Miiunnkio huiLhng, iiii tlie wrhl xiik' nl llu iiiiLi'i 411 ulinugk' llliii' KMiA ) 
Tlic nieittkk niouiul llu* nuiiioiial mini aic tiiilv imilly in ilinil riniiU'Pliim willi liiiiklnig>> 
Tho fieo poiluiife iqiiKni to linve iwavi'il Hi lai out iil llio M'lUnd Ihnl llu> iNiltiiiiih nl 
the alone 00100101 luiqioiliiig llu' mdici ntiu rhipiMil oil, in nnekial nl llieii Insis 
Tlio 2-itcny woudmnking bluiii ul lnuk,bniiLli ol Uui 4 iiiuliHii|de, iim boillr ikuiniffil, 
and Uio foiff! buikhng, na\.l to it, al'O of luwk and l-oLoiy, win niirknl 
Tlio clKinicol labnialoiy, a new iLoiu^need iHiikling fhvo slinus, aLlie aiul Imenu'iil), 
wai ao biidl}' eioeked that most ul tlio walli have lo Iki irlniilL liinii Uu* loinuLitioii 
Tho now gynuiiibium, a alono-fnecal biitk Iiuikling, wna kiliilly wierkial (l*lnle 
lOln ; Tl hnd juhI lireii put u|i, aiul llio uisuk> work wai not yet hiii*Jinl Tlu* new 
bbiniy, alio a hluuMaeecl biiek hliueluie, was LiHiiiilcU'ly wieckoil eviKiil a liiwia of 
slpd on which ik loiUial donio slid aliuula (Plalo 1 (Ha } Tliia liuikling luul puL beni 
put up, fuul was nut yet hniilial on the insuki wlu'n the eai thipuike uoi'IIiihI TIu' 
Miiseimi buikling eonnsteil ol an oldei eniliul imilion liiiill ul coneiele, and cKlensm* 
oddiluini of Iniok liail lusl boon eoni]ilelod Tlie iww liiuJc imi liniis cit llie liuikintg wore 
almost all Ihiown down, bid tlio oldor eunoiolo pail wnii uiihinl 
The oinaineiital stoiu! gatewag' at tho enlianeo lo the uiiisemly gioiindH, inair Palo 
Alto, waa Ihiown down (Plalo lOln ) 

Tlie waloi-lank at Uie liheiilty Clul>iuniaoaas wiuekeil niul a malia-laiik in the delda 
nut ol Alvainiki How wna ovoilhrawn Tho kugo rovcioil lanka wesl of llio sloek laiin, 
hoiulo Uie eouiily loail, won not Ihiown down, but iniuh walci was S|>ilL hoiii lliem 
Palo AMo (A. F Ho^) —Tho mast mtoicBting uflecta of tho eniUiquake m Polo 
Alto woiotiuMO wliieh ahowal movcnienl of buildinfri and Uiiiso wliidi gavoevnleneo of 
Iwuting A numliei of buddinga niovod towaid tho loutlioasl 1 to U inclini 01 nuno 
Homo buddinp wcie left out of idunib and usually Uiey wao inellncd to the aouUionsl 
In oUur rasea, buiklinga oollnpaod and fell towaid tho aoulhcaisl It idiould bo lomorkcd 
that inoelicolly all houbea moving lo the aontluasl wmo lluiso Bilnotod on tho alaeoU 
lunning noilhwaUouUiaaat Vay fow buildingi on tho asenuoa (lunniiig lunllniail- 
oouthweat) woio moved at nil Tho moi'od buddings bland appo\imal61y at light onglca 
lo tho faulUuio aoulhwcbt of Stonloid Univciaity 
A chango in the dnoction of tho oaithqualra nunoment n auggcalod tho fnot Uiat m 
aoveial oaaos the chimnqya wao oppaiently twibled bom tlioir noimal poiiliona Tlio 
Bomo la Uue ot uvoial houaea that edla{Hod Tho twiiUng wob olo^wiae m aomo 
oabOB and counta-clodkwiio in oUicis A icuioikable caao of twiskng waa shown m Iho 
honao at 727 Oowpa Rtioat, whao pietmo bamea wmo tilted bom the lunmal ixnihoiia 
Chimiuyb wae mostly LnooLed d^n, thoae that lemainod atanding being lui the moat 
pail in tho eenkna of the hoiiora The dnoelion of thou fall woa appoionUy accidonlnl 
A ouiunib cane a that of thioa l-atoiy fiame hoiMS, eeaetl} ahlm, at 817, 823, and 
820 Ib^ Hbcot Hie ohimney on tho house at 830 lanuined btanding, wliilo tlio 
dumneye on tho othn two boiin fell 
The data upon whioh thcoe eonclubiona oie baaed follow 

737 ChaimiiB Bnall onr-^Uny Ikaaa bom mthouh foundation, riiimnaf ifonding 
SU VCbnlCT OuHton bnnw bom witb «ood founikbon, nbimnay itaBdiiig Chbnnioi mn 
ttuown horn m two rniMton bums honwa neat to it 
lai Uuldlefipid Tod oiiHtoiysluiiaki bnm, ehimnwaituding 

437 Uiddlolleld Onaotny bom, chnmiCTU the emtwol Unborn atood Novt don, euu bind of 
lioan, ahunnoT at end of bom Ml 

007 Hieiniltoa One end nnn hell elnr fnuea bom, ehunniir m center of bailee elood, wbdo ono nt 
■de of bom iUI 

057 w— mUm Tao^toiy bonu bom, durnn^ eUndioB 
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S8B Ifftiton 
BawtoonMocv 


Chiiuugn down 
Sula diinuHijPk 

171 Oowpar TiiqniiiMtaj linuM hoiua. chomicy on iide o( hoiue ilaiidiiii 
S 17 | 328 , ud 83 Q High Bbeob llnaB onMimj fiamo hauaLi owlly Ahke, ana cbiiniiiininaaiiia dob 
twnv on houa CInniaq y rt^ iB otandiiii, Ihi. other too down 


Tiro and anolialf dorr hana hoiuo, ohmiiicia htandmg 
aioand it^ bodi ounohiCT and eao-^toiy hou«i 
Vonr niall nnu hoiM ndnouii tbandouon, dnaia^y otinduig 
rWawlj BemdcniaUtaam, ehiinndyamacnb.ratboiinaiiuuiiliiig 
liouni noion tho atanct horn thoe too dowm 


dlO Ona ond oufrhiilt atoiy i 


Kii 

U. 


and Brnat 
mmly 


dhunney in contsc aUndingi^iic on ado down 
, iJhnimoy «**"‘i'"g no Hnniawii 
ndiu ugh . 


T«o-atoiy atiuN 

lUMtoiy Mun^ _ ^ _ 

Bqyvo Arenua Tnootiny inther low homo hooB. ahmixy tfoMing 
Ouiihla Btieot Too liaoe hooKiL ono ooMlaiy, othu toooloCT, dumuya ■tiMirfinj 
ftom bniOM on both 


rdl 


Hamltiwi ond Fulton Ono ond onoJiiU otoiy buno bouaB^ rfiimniy enokod but ■taminw Voy 
■noil bouBB nflut to it^ otaimoBy down 

dBBHnwtliaiiio OaenodoaoJialf abwyBauaaOhdataiybiMk), appoiiBiUyoodaiBagooaiBiitdiiniaqy 


U7 Uoivilla Two^tuy dueoo bouoa, dniaiKVi aB down 
FuBBtOBurt Odd vaylowtininaboirM, ohimacy down 

282-258 Homar. TiMhitaiy doubla Btueao bouM, plHtBr dBblly norbod, ohuniifliyB down 

Enminira op Twiamro 

1110 Biyonl hnull ona^loiy Ikonc boin, ebuonoy at BBotn oC hoafla IwibIihI alightly iwmUM-i gnflh. 

BbuII bob B t atyfcaniBboBBB, dnoiiiqr u oontu twiated clockwiBB 
lylton Tha Falo Alto Acodomy, on ohl iwooloiy homo hoiiBt, immpiiiuiT imiHh—h , 
logtowaid tin BonUKoal and uqiuenUy twiBtnl BDunlci-aloolniBB 

uunivttn^Avo Two-hloiy nano how waaniond off iia EBnndatwn lowaid Iha niuUi- 

and twiBiBd tladkwM 

7110Bwpu. nEtuBDBonwallB, uuneieniBiniidaliBtilihodim 
naalAHtadBadnwnmthc ahotdi,iduiwuntoobnir 
walla o( Ilia loom Tbo puhnoB on tlio norUnaat 
and BBudiwroL walla nn ohooivad in ono nom and 
IhoBB on Ibo aoitfawcot wall in onothin loun Qlca 
Fg 88) 
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02T Wmrady Two-otanr (hum houoB high dnvo tin ground 
ondiMnigonbiKk foundnaon, lowor port oThouno 
nuKd towd Cho OBulhuHl bb that it bod to bo 
pi opt up 

711(biwpai Ona and CBUhlialf Bbwy bona houaohiglioBlIio 
giound, 6 udwB onl of phimb m luBi 
748 Cowpor Ono and oaolioU olov bona hounsi, high off tho 
ground , oBBond mdua out nC pluatb 
888 bn^m Twnotny hamo honoa, ffrat nhny movnd 8 
huhai townd BBullMBut 

48D Alma Onnloiy oiablo morcd a btUo to tho 
ISB BnuEBon Two-oUny ftnina bouno onvanl fnotdiovo tte 
giOBod woo moved 8 bnt tonaid tho aoutlwaat and 
„ , ^ _ Bit down on the ground 

Building, 861 High TwiMlory bona buddmg, moiiid lownid tho lovisgi | 

_ . .. appoicntly mited oountu^hiAvwk 

Phlo Alto Uotol, Atano and Lytbm nnuotoi) ftunio hotd morod toward tho BBUthoB 
OiaanhouBB, near Bon IrancraquitoCiadk Vraybittodamago, aCwponenofriambiobim 
moyad towBid tho BOutliaaBt bom 08 to 1 inbh 
Bulhvn ond^wpei Now ona and aoGFdudfatsiyrhii^ohoHBB with aonmtabnindaU 

■CndiDg Hoop propfc up ou ■outhiut nria 
P^dfla id Ited ^F>un tf linobs movod n wumo dnoabonn, but monay toward thenoutliMak 

FanM Olid Hi^ Iimihat ohod, luadia pdoi on each anla of opoi oontnl m umIIt 

iMmlfo pileB on noithwmd nda moved tovnid tha — *' — ‘ " ^ - 


fta , 


annallialia 


Bhibar Dladbmnilh bhoi 
Ainmi 


4UHigh 


illapaod 
■do fo- 

to aUbhiiBp Tm^hamabmldug, loooratoiTnioTed 4 udnB toward tha ■mthoaBt 

a^Jhirwan^ Non thioaotoiy mhBwnl atona bnihhiu Ml towoid tba Bonitacaat 

Vow tBHMbwy nrhUeiBl atana buddliv, hhii*!^ and fidl towmd tho 

that Bbny movod towaid tho OBUtbeaBt 


ThBbindggvnMBaBgBBTtnneMquitoaau^atBtyB^BtrBBtandlbdinBllflldBiMd.BpimMitly«imit 


UnivvBtty Avnniia and Bomona Btnot Jordon Buddug, 
on fliBt otory bodly moeLcd 
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Jltnlo Pmk CQ P Gigo) — Al Uie GaUiolie Somuiniy ncu Mciilo Puk, a 4.-aloiy 
biiok building, Ihn iippci puil ot iiianv ol Iho woIIb foil, Iowuih and diinincyH also coino 
down, aichcB wme bpiung aimil, allowing Ihoii kpybUmn to diuii, cauli, and hang 
Thao wcio many uackii in oil llui walk wltiih ipnmuictl blaiiding, Uio capsloiun obovo 
the wiiulowb oil ilio louiUi lloor lull uiil Tlio ohaiwl Inliiiul Uio lunLlioasl iklc wall was 
thrown in a licaii Tlio Woiy InicL buildiiigh boLk ot Uio Inigo one wao lilUc 
dninagid, a wuwlon tank was uuiiguinl, allho il was on on SO-Tiiol liiwu like (lie 
ono in lira builduig winch lull Tlio luuml powoi-lranw ehuuiray (46 fwl liig^i) wna 
aaeked in lira muldlo ond Uio lop Inukuii idi A iiiilo ncaia Puioaks Slalion, a waUs- 
tonk only 12 loot higli was tliiowii ilown WiLh thia ono axocplioii all lira tanka on 
Una bido of tho county load nppcainl to be standing 
(F lone ) — A wnta-tonk boulo Ura load, poabing lunUi of Ura cemetay 1 6 luilm 
Bouthwobt ot Moido Poik Statran, woo thrown down, wliib one about 0 26 mile irauer 
tha station on Ura aonra load was left standing OnUrasaeondioadwcstof BonF^anois- 
quito Gioek, and lunnipg southivcat fioin Menb Foik Blabon towaiil tho AlMnnri^^ dp 
lu Pulgss, throe loigo laoes glowing togetliu had boon tun spoat, and one about 2 6 
foot in diaiDclm hod fallen Wola-taiiks on tho second road wwt of Ban Pkancisquito 
Giook wao not thrown down OnlhcaocoDdpaiallclroadwntol Ura Ckook, and le^uig 
southwest Irom Mionlo Psik and 1 mile Irom tho station, Ura loof of a lai|gB Ikstoiy 
Iwiek house, whrah hod been icoontly built, had nollapsnd, ^ bucks liaving bom shaken 
bom the walls down to the sooond Ihrai ThoAioadoof thoSiraiKlIIoailCmiToiilwBa 
thrown down (Plate 101s ) 

Fauoaka — On Ura road loading southwest bom Ftsuosln and about a mdo aouUi- 
wmt of Uiat station, a newly comidotod 1-sUny bungalow hod ontnely odilapsod 
(B Tkbor ) — At a stabls iieai Euioska (about a milo aoutiraast of Ura junetion of the 
Woodsido Gisdo load snUi the roatl lending aaoaa TTnivasily Delfts) lioavy euiiagoa 
and wagpns wao moved sulasnaa 6 inohcB in a dueetun N 87” E, but they did not roll 
out on tholi whods Thaaa osiiisgsa wao placed on Ura noithwost aula of tho bam 
(II F Qago ) — Fcdlowing Ura i^ bom Furoaka tomid Oooloy^ landing, a houso 
with pool undvpinnmg fdl ova, also Ura woodaihed noar It An iragino mountod on 
a jdalform 2 foot bom the ground was not igaet PooidB lepaiod now holes formed 
in Ura dough near Oooloy'B landing, but tharstatonranta won not vmiflod No domsgo 
oveqit bioken dimmsys was notuio^ m the vraimly of tho landing, and solidly built 
houses Boanrad to bo mtaet One houso on a poor foundation was knocked dosm, whilo 
the boms, tanks, etc , bdongmg to it were umnjund. 

(F.Iona) — Southof Uonlo Aikandcastof UraNflyorFlBoeontlrawoBt side of Bon 
Fioneiaqmto (keek, a aook about 1 6 indhcs wide lan for 20 foot along tha odgp of the 
county load paiolld to and just above the aoek, drawing a hslf-udi vaUeal diandace- 
ment, Ura lowo ode lying next to tho ooiA Thia eiadi qtpeuB to be due to the starl- 
ing of the filled giound d whidi the road is partly made Tho watv in the leamvoii 
of the Bear (SiddiOnopony, 8 26 xmloB west ^ Stanford Umvemly, a repos ted tohave 
been thrown about 26 feet bqyond the dam on the Bouthaast Bids of Urn lake Watar- 
pipes along the load kadmg bom tha nsn van toward Menlo Puk hod been pulled apart 
TISb buildmgp m the nei^draihood of the loservoir an of hame, and no gieat damage 
was dona to them, eveapt that the buck ehimneya wne thrown down 
fisdsnod (R V Andaaon) —The tatansity of the oarthquake m Redwood City was 
about EC Many buiklugs wen putuDy wiadcad and the new oombhouse was oom- 
idetdy ruined Over 40 houses m tha town srare moved upen their foundatuna, sad 
a majority of the houses had tha pfoster badly eiaohed Nmetyfour per cent of the 
ehimnsyB foil, and dishes and smulor objects wen unlvaBBlly thrown down Along 
the two leads leading bom Bedwood to Portola, out of 28 lag pubho watertoaka 20 
wan thrown down 
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Sokl Hi Paha AUo Od Tabei) — On the Eubeieodno loeJ, linm the lailioad cioBbing 
at Fdo Alto towuil tlie Boy ot Bon Fkoiicisco, only about halt tho biu.k chimncYb hod 
been tbiown donn FLntci on fiisb-flooi waDs eiackeil, but it vob not iiyuicil to any 
e\tent in the uppei stoiieb tiaiiy houses showGil hltlc doinuip to plastn, c\on on tho 
Hist flooi The tankb ut tiu! Polo Alto Waio Coinpuiy (at 1, mop No 22) luul not been 
thiown o\Ti, but the fiuiic (lUO tust hi^i) lubl ^llpt on tlic conciuto lounilotioii a iimm- 
mum dibtance ot about 0 6 inch in a rliicclion N 87” E Tho \ratci is icpoilod to have 
talopt out of IhoiihLiioii on thooeatsulo A aalci-lnnL about 05 niilo ncMu tlu‘ 
bav (at 2, map No 22) was staniling, as was a buck cluiniioi}' neai il Dnnuigp to luiuses 
in this aeotion wn duuctly duo to high buck ehiinnoys, plaslci wob soinoliiiiiis kuccI} 
Clacked, ui'cn on the hist flooi of housea thus duneged 
iioy^d to Gulh Lindihg (B L Mote) — In tlic town of Mas'fii'Id most ol tlu: liousus 
Bie small, l-btmy buildings leblmg on wooden foiindatume, and mnn^ of llic ebiiiiiiiys 
wcio of tPiia cotta aiul wiiod to tlu* loots Out ot a total of AIB chiniiipj'b L83 fell — 
about 70 pci oi'iit A lew buck buiklingi wcio boilly emcked, ami the hie-walls wme 
all tbiown tiH The ploaln m tlu. sinall buikhngs was soiiicwliat unckrd, iiliik* iii lliu 
laign buikbngs Llie diuiiiigo done to pluhtoi was iiioiu iiuukfd Tlic eonni>ti‘ Iniilgi* 
nvei fllndua Gicek, on tlio county luail (> 5 mile HoiiLlioast ut hekl, was mit ci.irkeil 
A half mile luitlici southeast nloiig tlw load, 2 wiloi-lanks and 3 ihmuwys (;{ Iniik ami 
1 cobblo-stoncs and lately built) wuo standing A •Juiitdislanoo ncain kTiiuiiLaiii Viiw 
Ijuiding theio wme fallen oi damaguiL cbimiu^'h (ut -I and 5, mop No 22} 

At Gutli liimbng a laigp buck wiuehoiise taeiiig N 87” E boil its aides um ki d, lost 
a few bucks at the top, and luul llm uigwi jnuL uL its isist luul west ends kmu'lusl out 
From GuUi lambng soulhwaid along tlu* mail iiiLu Mountain View, the elliils wi*ii> 
unitoim, cluniiicjs wcio down with two cveeptiuns, tluie was liLlIn oi no danmge to 
ploalei, and Iho flow lioin brood welle luul ineicnsnl Tn one enao a wiiul-iuill tgl 0, 
map No 22), wliudi lud Ixxm in u<a. fui atbis to pump unti*! lioin tlu* well, was no longn 
found ncccBsoiy, but Uie oitcsuin watei was niuikly 
AIoufiAnn I'lea (n F Gnge) — Uii lira county mad iKlwvcn Hnyfiekl oiul Mnmilaiii 
Yuiw, oonaete biulgps weie umnjuiril, watn-taiiks winu lelt siniuliiig, and lira hmallur 
01 moie adidly biiiLt ehimnqys uiiinjinoil 

(E L Moll } — In the new town of Mount tin View, built iiuislly in tlie viriiiily ol tlic 
lailway station, 0 buck bhucluien, ineliuling tlra Pacific Picss ami tlie eamieiy buildings, 
wme Boiraudy injiiml Out ol 271 ehiiiineys, 2Iiri, oi 70 pci cent, loll, mil of d(i huge 
watin-tanka oi 43 pci cent, fell In die Mountain Vraw Cnnetny tluro weie 20 
loige momunents, of lliesc 11 tell anil 7 weie (Jiittud, while 13 slab lieailslonea mil ol 27 
wme tbiown ilown In Uui village ul Old Mouiilain View 76 pn cent of lira eliinmoya 
(31 out ul 411 fell, ami 33} |iei Lonl of the wnlei-tanks (3 out of 0) fell 
tH P Gagu )— On tlra lood leading southwest lowaid Han \ntmiio Check liron Uie 
town of Mountain Vuiw, the liousn sboweil ira iinifunn ilamoge At one ploee hoiitli of 
the county load anil two milea weal of the Mountain View Station, tlra walci-lank 
swas'od anil Ihiew out bCiTial bands of watm duiiiig tlra bhoek, yet tho plastn m lira 
hoiuo was unhmt and only a few diahce wcic biuken At lira ne\t lioube, the diuniunr 
tell 

At Lbe IVeeks poultiy looeh 2 ehimnej's fall, didiob wme bioken anil plaster was 
oiacked, but thn watei-tank waa luunjuioil 
Two and a half miLs aouthwest of Mountain Vraw Station, beside tho loatl lunnuig 
up Ban Antonio Cieek, a watci-tank was so boilly winraluMl that it hod to bo biaood to 
keep it flora falling, nnolhoi lank, on a aulc hill west of Son Antonio Gicok, eol- 
lopsod The hoiiso iraai the lattci, m eouise ot constiuclion, lost on outside chimney 
FoUowmg the load up Ban Antonio Oreok on its southeast sule, anoUrai house between 
the lOBil and the uoek hod one ehlmnoy ciaekod and onother tinown down, ploatei had 
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foUon in tlio «coiul utoiy, and ^wci uvl uiulrigiouiul piim apio liKiIom Uurh dam- 
age was alio iloiia to Iho hou'<s on Uui lull loulliivi'sl nl alani> Uiis itud uiin4<s Snn 
Antonio Cirak In one of Uuno S^luir luiuns, lIii> iiliislei w.it inull^ olL llie liisi 
llooi wuIN, and wiiulowh wcic Inukeii llie M'cnnd luiu‘ 4 ‘ was mi Hhikeii lliiil il hliirusl 
bovoial iiulies upon ils IciuiHlnliinis A l-slnij eitllngi* iIiim liy wiis link* diunngi>U, 
and III the puni|iing slusl, Imllk's, unis, rle , sbuiilniK on •! n.iiiiiw hIipII iliil nol i\'imi 
fall don II Tlu> Lluniiieys wine Uiiiiwn diiwn iin the laiuh luiiisi* :il Ilulilini VilLi, Iwii 
inilb noilliwisl 111 IUmi k Miiiinl uii I'liniigiilaliiiii Hlnluin, Iml lliine was no gieiil iIiiiiuihp 
otliciwisc Hig liliiLks ul look aie sniil io luive Innni Hluikini lunsi* liniii (lie mniinliun 
aiul to liavc lulleil down tin* sIoiks Uiu' id Llifs<i iidleil iiiln Llu‘ ihirUinirluiiise, niul 
utiuns Inoko Uu* waUn-iiiiK's at ^ev(nal ploees fnillun up llie Kingi* 

On llic icNul iiinning iiouUiwi*sL iiuni Miiuiilain Vu>w Sliiliiiii Liiwiml S.in Anloiiiii 
Oirek Olid 1 7S Hides miuLIiwfsL of llu> slaUnn, a wnloi-liuik K hvl high was Uiiiiwn ilinvii 
III tho villngu ol Mounlnin Vuiw, 0 .1 niik‘ smilliwisil nl llu> iuilwn\ Hlnluin, iiiie ehininey 
on a small linune, anil piiycn bng 5 fuel idmvo llu‘ icuil, wuh k'fL sUiiulnig , wliih* niiollioi 
cliimney on Ihe some Iioim was Uiiowii iluwii On llio uinil linuling iinilli limn kTnuii- 
tain Yumr, oiul 0 25 inilo lioni llio hlalion, oio* i luiiiiu'y lell, liuL Aiiiilliin, 1x2x3 feel 
was blanding Tlie lalln woh Inuunl willi iiun luills, liinvt'wi I'll!* pinslei in llic linu<4i 
wob aockod, lliou^i not Imilly, oiul tiie luiiiulaluins woie unliiiil 

Al Uic Yiiigo lanuli, 3 iniles noiUuiast ol Mciunlnin Yiea' Hlaluiii, llie liunv n luge 
anil okl Ildio tlie cininnrvn fell, uiu> gmng down lliiiiugli Uio mol Hio pliuLoi wan 
only fJiglilly oiaokoil F^ail sliods nnil nnici-taiikn 20 feel lugli on Iq^il Mupporls winu 
nol Uuown down, and phunliuig m llic lioie«‘ waa appaiunlly uniliblnrixal Theio was 
an Ol lovau well al Ihia plaoe which hail, betmo llio 4iock, flowed oidy shghiJy oi not al 
all, aiul a winil-^ndl was used lo ioim Uio whIoi Allei Uie bhook, il was found Hint Iho 
easing luul lieon shoved np 2 fool, daiiiagiiig tho pump Tlie flow d walei was lucieasod 
oml Idack nind was Inoughl up AnoUui wi>ll al Ibis inneh was uiuillooLciI 

Al Jagel Laiuling Uuno was but hlUo danuigo Ono chimiiciiy was unhui I, oiul niuillier 
was sliglilly twisted 

Tho coiunele Imilg^ over Pniuoiicnle and Ran Fianeisiiuilo Creole< olioweil no now 
oinoks In Ihu low hmita nmllieasl ol Muunlain Vuiw, all Iho ehiinneys I'xeeiil ono al 
Uio Ifasrol Gun Club piesciie had lx>en Unuwii down, aiul watn-laiika hail falbni cxcepl 
wheio Uuiy hoil lieen o^jecinlly well biOLcd The aaino wait Iruo in tlui vieniily nl Hunny^ 
^olo Between Runnyvolo and Tnwienco a hiirk wuiny waa doslniycd, and a tank and 
wiiul-niill weiu Uuown to tho giouiul On Uie •sunnil castHoniPwesl loculdireeUv *4111111 
of Sunnyvalo, foi a shell distaneo lowoid Stoveiis Cieok, a few eliiinne}s wnc lell staiul- 
ing, but tiu* damage was geneiolly unifmm as lopoiLod abo\T 

(F lono ) — A 34itoiy buck wino dislilliny in tlio noiUuiasl unnei of llu* Ran Antoiiui 
gianl, 3 5 miles south of Mountam A'low Rtalion, waa totally ilosliovnl by tlm sluick 
Hus buikhng was on the sulo of a hill A S-stoiy fiomo house ncoi il lost ils ehimnev 
andwaa tipt to one sule A hall-milo snutliot thcwmciy, awaloi-tonk Ixpsulo the load had 
been dobtioyod Mt the southeast loinci of tho loino giant, a 2^U)iy fiamo house ^>1- 
hngpi'b) waa thiown fiom its 4^001 buck fouiulntion and bully damogoil The lood in 
(rant of the houue waa oiaokod, but piobably on account of the stoep dope bdow Ihe loul 
South of the houae, ouosa Stevens Cieek, thno waa a lamlJide 100 fort m wullh on tho 
rteep (ace of a bluff 

^ Tabu ) — The eonerote bndga ovu Stevens Creek on the county nod below lloun- 
tun View waa not clocked, but at the biidc yaid, at tho junehon of tho Son Jose raad 
with tha nod lo Jogol laiidmg, a high diimmiy and a pile of buck had fallen om 

Sualaga la Con 9 raBi Spnapa (F Inna) —At SaiatQBpi aome chimneya wua knnnhwl 
off, but among th« otanding waa a hi|^ chimn^ built on tho sido of a l-ahny houaa. 
A wmdradlsnthalugptaakhadnotbeeninjuiod and no olhu damogp waa apparent 
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On the Aiule Spiingp loeJ, oil tlie buildmgB appealed to be in good eondition, 

and few eftoets of the diook weie notiecaUo Ifeai the plaeo wheie hve loade foik, one 
miia nuth of Aeule Spiinge on the load lunning eouthcest fiom the foiln, thoio wae a 
0-foot diop on the loed oainid hy a beoboa m a solid pieoe on a long elopo, without 

much dieLuihence in its vicuiity At the ucmrioade halfway between Sainloga and Weal 
Side, tho Tjnrnln srhool-hauBe, on wooden buppoitn, was Ihiown horn Us tuiindalion and 
badly rimBfleit The tank helund the achool-huuse was stonduig^ ae ncio all the tanks 
on the load fiom Saiato^ to West Side except the one neaiesl llio latter villoge Only 
miB nune effect ot the ebook wm noted in thie vKinity , namely, the budge ovei Slevons 
Cieek, on the lood runnuig due ea"! nnd weat tiom Weal Side, was iciuloicd unbofo fm 
hmaea by being bhoved a Coot out of tdooe 

On the Stovena Cioek load, just aflei leaving the Soiatoga load, one houbo noar the 
junetion of tho two loaila was diokcn and di4ia woe biokcn, but the buck chimney 
was intoot Neai the houao a oiaek 2 inohes wiile diowod a downthiow of 2 inohos on tho 
west aide A secant houhC at (ho next turn, 0 6 milo aoutheast of Stevens Gieck, hod lobl 
its chimnqr and tuftnuH mth the dope of the hill Neai this house a Inigo area of giound, 
extending toi ISO foot, had boon loin up in a dnoctian ol N 3° W , and a alido foiincd 
which alnuMt Idoekod the load 

At the Boigei plaoe on the Stovena Gicek lood, the ohimney waa diakon down, tho 
houao, which atan^ on a hig^ but well-built atone foundation, was not domagod othciwiso 
Wmewaaapdt in theeeHoabyl^fbioaof theahock Fuithei nuthwesl along Ihiaioad 
other diatuibaneee wue noted with mcMaaing fiequenqy, email unoka eraet tho lond due 
north and aovth 

On tha nmtheabt dde of the mack, 0 26 mile south of the place wfacio a load luina 
noith^ bom the Stovena Gieek load to go up Monte DoUo iidge, Lhoie waa a Lugo 
iMiHriwln about 0 6 mile bug and tetiaced bom tho tiqi of Lhe mountain 

Tho ehmt road whioh luna northwobt along Stovena (^k foi a oonple of miloa boyoiul 
tho junction with the cioaa-xoad whioh eonnoota with tho Mbnto iidgo ahowod an 
exposuie of oapentme with aacka tunning along il N 3" W The eiacks at tho wideal 
point meaaiuad aboul one foot In the SRpooUne aiea tho giound was badly Inokon up, 
and in one place it wna rovoicd with 8 loot of watm lOliMvalion mado Ainil 22-23 ) 
Eollowing tha load noiUiwmt bayoiid llio (eiminus ahown in Lho map, many oiacka woio 
Been, due to tug landulida lUlon lion linvp teniloicil llie load impaamblo, bouldoia 
and dood ticos still Idl oconuonally, even while tho olxoi\i]i was thmo a laigo boo fdl 
not 10 feet fiom him, loowniiig rocin and soil 

Ju^l south of the two houan non tho souUKin end of lho eioaa i oBd loading lowaid 
the hlonto Bdb load fiom tho Stevens Cioi!kiosil,a Iwoakion duo east and wobt , it was 
2 inohcs wide wilh a downlhiow of 0 25 inch on the west bulc Only didics wcio Inokm 
in the houao, a l-stoiy fiame ebuctmp without chimneys, tho it atonds abovo llio big 
shde wliAih was juat mentioned Aiiolha ciack 4 inohes wide wna found m tho load abovo 
lho houao ^ 

The village of Congicss'SpnngB had not been ahaken voiy badly All walci-iapca 
and tanks wcie intact and veiy hlUo bmbn acemod to have Gallon Tho oaa Iraoka on 
the cm VO near tho path to the apung had been thiown over towaid lho far about 20 

foot of llio ouive, a 4-ineh daplaoimBnt lowitting Tho Aatoiy atone building of tho 
SaiatQga Wme Company waa paitiolly thiown down, and the ude neeiest tho load had to 
he prapt up to keqi it bom fellmg At this pant sevael eiecka wen natused in tho looeo 
alluvial mateiial of the loed, almost at ii^l anglcB to each other. 

Stav/M ZThisemiy (o Pkafob end WoodaiA (3 Tkbei) —Gang eouthwest from 
Stanfmd Unmnily aloug the road leading up Sau nanouqmto Greek (at 8, map No. 22), 
on the banhe of ^ cieik many dead fambe wme biokon Gram tnee, and a oak 
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2 fool in diamnta nn brokon off alxiui 20 fed fiom Uic ground But liUlo dnmn ep wni 
done at a house a dioil dislaimo failliei wobL On the nniLh side ol the eiodc lal 0, map 
No 22), the 12-inoh entl-iioii pipe of the Btsnfoid Uiuwisil) welci-inain, buiicd about 
8 foot d^, ms oiaekod, allowing the wain to spuit 20 fral inlo the nii 

Bondo Hit lood jud wnl ot Swb\illo lovivoir, a living nliilc onk 0 feel in diemclor 
was uptoolcil by Uw Ji'ik of Uie oulliqiuikp eliork (Plato IOOa) At tlio Hcaibvillo 
dam liu waste wav is 40 feet wide Tlie wnlci luimiiig ovci llic spillway wm 1 inclica 
deep befoic tlie caitluiuake, but oltrimid it ineimsoil to 6 iiiiIkii, iniuc wain was also 
notlrod m Uic ciock that eniplia into the Inko 

The PiGston loiulcncc, about 00 mile soulli of SpaisviIIii Tailii', lost Us chimneys 
Along Iho lood Iceihng fiom Snusvillo laiko aiuIIksmI Lliiu l^lllllIa, tlip watu-UiiilkS won 
all tlnown down, except one nooi tlm juiwlimi ol the FkiilnU luul willi Hip Alinno loofl 

Tbo hiidgp at the noiUi ond ol the villogp ol FOitnIa luul Ihc ciiils lluiist liint*llici so tint 
the {danln foimmg ila floor wore tliiown out of [ilaoo In FuiUfla, Liick ehiinncys were 
all down and watoriupea wmo hoken Ibo Poilola bbno was tluown oil its foundation 
The Oathdho Chuieh m the s ifloge is a flame buiklmg Uiol stood upon an undcrptening 
of pobte obout 3 feet high Hub building was thrown Ixxlily about 3 Iccl tuwaid Uui north, 
appoienUy thiuat ovei fay tho undeipinmng ahen it gn\o way Tim Pliilola achaot 
lu^ was aloe Unown born ilb foundation, which war* about 8 feel ofansT tho giound. 
Two small dwollmebouus aoulhiwat of the sofaool-hoino and on the aouUi nulo of the 
road wue thiown bom thou foundaliona. 

Fellowuig the Pmtola load bom Foitola towaid Woodoulo, tho housoe slmwod eon- 
aidenUe domogpi, with ehimnqya down Tho walai-lank at the fork of tlm road m boot 
of Ur Platon's house was tlnown down, and the big lank at tho folk of the load, at tho 
site of the did vilIogiB of SoaibVillp, was aho thrown down Tho while oaha in tho field 
imith of tho load had aho many loigo bianohca broken off fay the shodlL A shanty 
bolwaon tho 2 biulga (at 11, mop No 22} was down flat, and in a few oases tho undm- 
pinnuig of houaea hod g^ven way, the houses having aolll^ in oonseqnonoo Binall trooa 
woie ovoituinod and fisioos biokm Alaige live o^ hod its top brokon off about 20 fcot 
bom tho giound (at 12, mop No 22), al Ibo placo of boctuio tho tioc is about 8 feet in 
diametoi 

Takmg the watom lood patt Newman’s, wludh m at the plimo wlmro this road moBBcs 
Bom Cheek, from Soanvillc Inko to Woodsido, two oapcoially woI14iuilt wala-tanks 
boude the road, tho woll shaken on then foundalmns, dui not fall On tho south ndo ol 
tho road, about 0 26 mila soulheost of Ui Foign'a, a laigp livo oak was torn up by tho 
roots (plate lOOn), while sovciol eucalyptua tires hod hianohea icikrd oO, A strong 
bmlt 1-atoiy boon juat bdbw (13, map No. 2^, end within 400 feet of the faulUinr, 
lobt all of its ohimiuiys, but tho {^tci was only digliUy eiacknl. Bods and oUioi fui- 
nitme m the house wmo jcikol in diierbona paiallcl to the fauHrhno A small brd atondr 
mg m the noithwcat coinci of a loom was not moved, but a laign boil imai tlm centoi of 
the aomr loom was movoil scvcial feet A watoi-took a slmit distanco noilhwvat of the 
house, now and ation^ bmlt, about 16 foot above tho giound, hail neaily all of tho walor 
apdl out of it An qyo-witaess sajb that Iho wata was tlnown hg^ up on tho lunthwcat 
and aouthoaat odes The watm-pipo lunning bom the houim to the pump was bent m a 
em VO toward tho nofthwoat, and ahcie It entaed the pump-houaa, the boaids woie broken 
on the southeast aide of the pipe The other pipe (aim 4 inehm m diometei) had the 
thieoda atnpt off at a joint, and the anda of the p^ pulfaid opai t for a dbtanee of 2 6 to 
8 inehm Tho pipe was new and buiied a few mdin below the amtace of the gramid 
A loigp oak tne standing 200 feet oi ao bom the house hod loigp limbs brotai off by 
theibDi^ At the PoIgBridace, between Newman’a and Foitola, the (dumnoys were aU 
thrown down 
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On the weal wb of Ben aock and nnth ol the load along Ibc toot of the mountain 
neai Ti'^Dodaide. a l-etoiy undatone houae Iiad ita aouth wall thioan donn, and iraa 
otIiciaM badly dimagnl Abouk SD Icet of btone wall, laid aith miiilai, along the aide 
ol the load d bet high anil LS feel wide, was thiown down A tank at tlie ci(rA-ioiida 
m Woodpile waa left atanding Tho up|ici pait ot a buck winoiv Ij itoiica high (at 
20, map No 22) itbb deiiioli*ii^, tho luoi hciog split down the niuldh' and smashed to 
pecea A houa atoiia hi^ (at U, map No 22) waa thioan toaaid the soutluaat, 
the uiulei pinning giving may m final The liowo was badly damaged Walei in a laigp 
tank neai the hmoa apilt out on Ihu wiitlicaat and noithwcat ohIps 

At Ihe vei 3 end of IhoahoLl, ciookeil loatlni^licd oa lunningnoithwpsl liom the villjigo 
of W'ood^e, Ihue waa a WLll-liudt l-atoiy fiaine house, ol nliich tho buck chimney 
had been thiown (bwii, the plasiri ot tho house waa on)} dighlly riackcil Noai Ihu 
a huge watei-tank waa thiown ova, andbei lemaincd staiuhng lint luul the slunglca 
knocked olf the loof on the noithwcat ode ly the fmee ot the wnti i dashing up against it 
The old adobe home at Iho aonHoails m the village of Wooiluile ivas thiown donn, 
(he peats and uipparU loft otandipg loaned at a con«^iahlc an^ townid the noithwost 

A laigp hama houae (Hi JoMclrn'a looMlenee), noilh of tho lood and close to Weat 
Union Deck, naa daiiolhhcil, nhile anotliu on the opposite uile of Iho load, and |usl 
ooulli ol the bidgp, wna not badly damagoil The canacte btalge ovei AVesL Union Cieok, 
1 mile aouth of Ihe pant (U, map No 22), ahowed a tew small eiocka Piom this ixunt 
on up King's Mountain load, aa tai aa the aummil, then weie no macka nm landslulos 

Page UiH and A^ine reoA (8 Thbei) — All b^ chinnpya along tlio upper pait of 
thia lead «ao thiown down At (lie Gaiila Wineiy ciodony was biokcn and nulk 
Bpilt fiom imiib On tho lond fiom Claiita Vmcyaid to the Allen pkoe (at Id, map No 
SB), aesaol amoll aacha 025 to 06 luoh acioaa lan eoet end west, nuinaoua aaidea 
mtaoeoled fneai 18, map No 22) in vaiioua diiectiona, while aomo laige nnea lunning 
paiollcl to the contoui hnca weie pobably duo lo eailh slippng Judge Allcn'a in tlic 
valley, and ocvoial amalla houaca, wae thiown fiom then fbuiulatmiia and olhawiao 
bodl} damagied. 

Fdlowing tho Alpmc load up Oude Marleia Ckcek, uacks wue oominon mi llic oulsida 
a filled poition of the load, and thcac wcia gonaal^y poiolld with the embankment 
The ateop eoulhmn dope of tlic iidgs |uat noiLh ot ihe Alpine load, along ila lown oomao, 
woa fasmaUe to londidiph At many places huge moaws of lock hail bnii Ihiown down 
liom llicsc slcifp Hulls mto the lood, oomphtd} blooking it up On tho eoulh null' of tlio 
Clock tlw slopes wae not fasaoble In landdipa, but lime wmc scvcial of thnii, and at 
one pant, abmit a milo fiom the suinimt of the iidge wheie thw load onlcis the Fhgo Hill 
load, one dido CBiiiod awav the enliio loodlicil fa a diatance of about 300 feel 

(H F Qagp ) — FoUowieg the Page MiU lod wcstwaid hem Black Mountain lowaid 
Langley Hill, a 1,000 gallon tank nwa unilialuilNid, but 3 livoKMln nooi by wvic upiaotal, 
one of them being a huge tioo with a 12-foofe base Thcoe tuwi wae in a lalhu diy sol, 
yet none of a giove of fcieca glowing m moi'-t sod was ovaLuined Failha west up the 
lead which loops towoiil Langley Hill, a tag aaok lunmng cast and west, caused Iqr a 
slide, diowed a iliep ot 8 mcha on tho nath aule, and fiom hne on down to the Al pine 
load the load wna badly cut up with ohilcs, but sras not impaamblc On the stcop giadc 
of lAo^ey HiU a dalo had mo\ed 30 feet At tho lanoh houaea thae waa little rfemeg n 
dene by the diaking sairc eanetimLO a faHon chimney or a few broken dishes At ono 
lonoh the people lepmled that oown wue much fiightened dunng the siwM-fc 

(F Iaii6 1 — Aleag the iidge road eouthweat of Stevnn (keek, sepaiating Santa fUaia. 
and Santa Ciua Oonnlies, there wme Bane ciaeka due to lindslulea Sandstone Hwe iwi , 
Bome of them 0 feet m duuneta, hod rolled down the hilla toward the acek Fcople at 
the houaH along this load atated that thealudang hod been aeveie, with lorn of a few 
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ehimiu^ but vciy liUle dcatmotum otbcrwno No cvulmeo of ciaidn oouU bo found 
upon the bulp load Ai a houn Bitiialed at Uio junotion of four roads about 8 iniln mat 
of Oongicss Sinings, no damago waa rppoilicd, Iho tho inhabilnnlis imc up at Uw bepn- 
ning of the ^hakc oiul say llial iL was aaeompaninl by ronaMkiablp luniUmg and tliol the 
ahoeks whieh followed wpic picordod by a aound likr a Ida'il ' 

Kwg'h MouRlaiH doan Pmauaa OneL (B Taba) — At KiiigVi Mountain Ilbufv, buck 
chimneys wcic kiiocLrd down and arnnoiIitJics wnp biohni, but no (hunogp was done to 
tho houBC Cnviii was hinll fiom Uio mdk pniia on Uio aoiiUiwrbl •ado On the Udiill 
nidge load Icoiliiig noithwisil fiom King^ along Uio cical of Uie iKlgPj litlk* damage waa 
noticeable An old wootUml waa Lhiown down (at 81, map No 28), anil abmil a milo 
hilhci on the top was luoken bom a loigo leilwood tioo about 76 or 1(10 foot fioin the 
giouml fat 22, na^i No 2SH 

Eollowmg the laad bom Kin|^ Mountain IbuBo ilown Puiisinia Cirol^ a biige alnlo on 
the noillicasl side of the oioA had bllod tho load to a wnlUi of about 100 EM (at 28, 
map No 28) Hie buildings at Ilaldh’a Ifall, jual below (21, mop No 2S0 woie not dam- 
aged, but a btUe tailhei dran aavenl aaeka weio found, one 8 inoluii aule and lumung 
B 28" E On the noiUieast aide of tho eioek, juat bolow Boidon's Mill, a lag Uide hod 
dammrdthceioektoadepUiof26or80fcat(i^26, mapNo 88) Thoaliile was between 
0 25 Olid 0 6 mile long Tho buiUingi at tho mill allowed no danugo, but a brnlgo just 
above the mill waa ei ihht Iqr a dale bom the aouth oiilo of tho eieek 

Ben CteA m F Oage) — Botwoen Bedwood Cily and WoodMle, all of the puUie 
watei-lanks weio thrown down m had to be lobuilt On tho Bear Oieok load, aoulliwod 
of WooclMdo, Iheie were inai^ eneka oaueed fay lanfMipw down aloep banka. Tho topa 
of 8 poitly decojed tiooa, one a radwood and tho other a apiuoo^ bail beon bioken ^ 
where the duuneler waa 2 foot Near when the fint trail btoiudiaB to tho ii^t bom 
Una 10 ^, on old oven built of day and atone, 4 foot high, waa eraekod, and an old bain 
waa badly damogod At the point wheio the lend itadf booonian a tioil thoia a a Ipg 
cabn, piobably uaed oa a oummor eomp Ilua oafam waa looked and hod nppazenUy 
lanain^undiatuibodwicaUiDoaiUiquake Tho floor in about 0 foot above tho level of 
the giound Table, bondiea, dioin, aind all the boltlea and utenaila, mnopt a ooRtao pot, 
weio ovcituiiied The table waa oolidly built and mcoaurad 4 by 8 fcol About a mile 
coat of thia cabin, at tho end of onoUior tnul, waa a l-almy fiomo house, a bed on the 
flist flooi was moved fay tho dwok 8 foot to Ihemiddb of Uio loom, taUea oml ehaiia 
weio disidoocd, ud ddhee were bnken A houao and deny botwoen thia fdooo and the 
load wno moviid on tiiou founilationa,aiid wator waaapdt outof pnila fiomnoiUienat to 
southweat Tope of i^uoo tiooa were famkai by the ehoek Eoui niiloa faithm aonth- 
wed, along tho bod townid tho Ban Grogono r^, people reported that all Uio atovea 
on tho fiiat flooi of thou houaca were ovartunod duiing the oaithquoke, with tho n- 
oqitHm of a Litdhen langpi whieh waa twiotod around 6 indian Thar diahca wmo alno 
bioken Jual aouth of ^ junction of Uun bail with the Bon Gnguio load, a 2-ab»y 
house hod been ahifted on ita undeqamung and name jdaator waa biohen A watm- 
tank 20 feet hi^ at thia point 

Hoff Mmm Ban, F an a iaiB and Ban Gbpeno (|9 Thber) — EoUnwing the road along 
Fklaiatoa Cieek towoid Half Moon Boy, many enoka and ohdoa who found on tho oecon 
of tho ndgp, but few on the coot AlioftbeaeaeemedduotoBhppmgofthoeaith. 
At one place tbne had been owdi a loige dale that lag bloeha of aoiutatone had fallen 
down mto the mod Hare and thora oloiv the lend big omeka had opened, parallel with 
the rood and the cieek when the dope ■ voiy ateqi, and pnnmnng to the rood 
impaaaaUe fay londsliden, ahonld a heavy rah eomo 
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2(16 REPORT OF THE GAllPORMU EAB.TIIjQnAKE OOinnSUON 

Jut north of thfl bndgiB over Fllaicibn Gtock, noilih of the town of Keif Moon Bay, an 
adohe houee wnt of the load waa tbiown down hy the earthquake, kilUng 3 people (at 80, 
nap No 32) The eonoiela budga waa badly Qacknl, aa weie the appioachn at both 
enda Juat aouth of the budge, aeioial amall eiacka in Iho low giouiul went of the road 
penmtted water to apout up^ bunging aand with it Ja. the town of Holt Moon Bay 
many buddinga wore badly damaged, aotne old fiama houaeb and the biiek bank build- 
ing bang flat, whib the uppei half of a l-atoiy buck atiuotuio was dcnioliahed The 
Moseoiu Hotel, a 2-Btai v fiamo building, had {rioatci shaken fiom the aulo walla of Uio 
fliat flom only, while the ceilinga ot those loome weie not eiacked 

In Half Moon Bay it waa lepoited that tlieio waa no evideiiLO of any cliange of lovd 
along the onaab line abeanis on the west side of the mounlaiin weie wud to have 
doubled in volume The load along the ooast fiom ILilf Moon Boy to Son (ki^iio 
dnwed oompaiabvciy flow tiaces of the oaiLhquoke The eonoicte luiilgo o\ci Ouioda 
Yade (pd 31, map No 23} waa alpghtly eiaekod, and 0 5 milo failhei aouth a walor-tonk 
lay flat aeznM the lood 

At Puiuma the chimncss weie all down, and cnekeiy waa bioken The intenally 
of the diock waa appoiontly leas at Fuiiauna than at Moon Bay Aecoiding to 
vaimia iqioita, a maek eaat of ilio load bdow Fiiiaima, duo to a loiulalip, ovlemlod for 
about 1,000 Cool neeily nmth and aouth, ami an eoilhdide on the side of a hdl a miln oi 
raoie faithn aouth woa about 100 yoida long and 80 feet aenM 

At Son Ghegoiio \eiy little damage waa done The hotel loot only a htUe idaaloi and 
a Caw diahea Turning eoatwoid on the load along San (htgono Gieek, tiaeoa wmo 
found of maeoaug inlenoity A mile bom the town of Han Oieguio, a waloi-Lonk 20 
feet higjh wen atill standing, irtiile a oouple of miln foithei oast the meek waa tlMnmivl up 
to a deptik of 0 feet hy a dule horn iti aouthoast bank (at 32, map No 22), and all ohim* 
neya were down Mas L E Bdl zepoita that near BdUvilla a amall alkali flat wna raiecd 
about 3 feet Thete waa a londalide into the rood for a dibtanoo of 300 foot, Iho hwglit 
of the dide faeiqg lOO feet (jU, mop No, 22) Chimneys and fanlw all thni the valloy 
won thrown down 

(O A Waiing )— Of the 2 otams at Ban Qtcgoiio, the one m tho bottom-laiul suiloml 
moat, neaily oil tho dielf gooda being thiown down Ciacka from 12 to IB inolioa wulo 
oppe^ m the oidtivatod botlomrlond, and a waUn^nk waa ehiflcd on ita {doilfbim 8 
inchea nathwaid In the Lobtoa saloon a slot iTi—imia huiled to tho flooi, anil 
neoily all the bottlao on a didf running east and west weie thiown oIF Bm^ oacka 
appeezod m the gioimd at Lobtos, and a amall dido oeoiuiod in Ihcioad 0 25 mile up Iho 
abeam 

Zn Honda (P. P Gage) — The mhobitoata ooy that aftn the diode tho oiork loso 
about 4 ludwa and beoame muddy At the hotel, ideetei fell hom fiisl Ihm svalls, tho 
loet wne hUle damaged The plastoi had aheeJy bem ciackod, howevci, laising the 
houoe Inmpe were all ahaken off the taUoe, and all the ohiimuys srero down Water 
epilt fiom tho horse trou^ in a lunlhcast^uUisraat duectum 

Noer the Woeke landi houee, between In Honda and tho eummit of the lulgo on tho 
reed loading to Redsrood, an inoonspiououa eiaok was notiood luiming wMt. u wn 
about 2 mdi ea wide, with no veitioal movement evident The nmth eido of tho ciadc, 
however, had moved fully 3 feet oaetwird nm onbk dimply maike a bv dido which 
has been slipping for yeaie, and which descended 8 bet dunng the PMiihgimim 
Weeks housa^ aatran^built fume otnetura, 2^ atanea hi^ waa badly A 

loiga outside duninqyblltliiu the roof to the fiiab floor, and the plaster waa fauly atnpt 
from fho losrer zooima and aomowhat eioeked upatoiia The abdiiig doon downstaiie 
were diaken off t he i r tiidn, loviual windows were hrokenf tlw* boot door sraa oiaakod, 
and many of the door jamba were hokeo The heavily built faain naai the house sna 
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badly oliBinpd The walei in the locimi wan epill from noctbraat to Muthmot 
In on old houw noai tho sunimil the elove wu not niovotl at all, hut the diminqy built 
40 yean ago fdl 

(8 Tnbn ) — Em ume diblaiioe on Uie «'at sulo of llio auinnulaandeloiiB IdocIiB hnil 
been macLed oil and aoalloiod aeion tlic imul F^oin llir aummil of the iidgp to tlu 
Foitcda Valley, the only dfooh noted wae llie wioik of a lanislinddo old bun and a 
8-inrh node nuou tlic loul (»! 3(1, map No 23), piolialily duo to adtliiig 
Ccngiau Spinga to BouUn CiaX (B Biyou) — l^niii Oongiovi Hpiinga, following Uio 
lood that pann along tlio vulky, aliout a milii oast of tlio Gaalhi Uock Iliilp, m a aouth- 
raaloily ducotuu towud llio iivivoii ol (ho Son Jov Wotu Ooiiipany, ovKlcneoi wme 
found that the outhquoLe luul on intoiibity of ovci IX Thu walla of a btoiui bun liul 
been (hiown down, 1/I00^11oii wino^nnln in a ediar liwl boon diiftoil, and peoj^ m 
the houaoB won tluown down while tiying to gfA outdooia at Uio timo of tlio q^k In 
a houao cine Vy, at llio aoutli enil of the ihun, tlio flial lloui plobtei fdl Fbmly built 
foundaliona fell Southeaal d llie lOMBvmr Uio ehiinneys and walcMuika woio down 
Two walor-tanka at and near tho bciul of tho loail (at 37, map No 231^, wuo standing^ 
but 0 6 mdo lunthweat of Ihn idaco a watoi-tank hail Gallm The watci in tho leaoivair 
(at 38, map No 22) hod ovoiflowod the S-fool banka, but tho watm-tanin wme atanding. 
A. Blunt dntaiieo down Uie load, to tho nailbcaat of tho icaoivoir, anothm lank wae 
atanding A houu 076 mile coat of tha i(m»vdu waa badly diokon, with leas of plaator 
and chimney In the oeotum a mile eaat of the fault-line (at 80, map No 22) tho diook 
waa wookei AH the eliimnaya on eoUagoa wmo alaadiiig u for aa eould be aeon, aa wdl 
aa all tlie watei-tonLa ^ budgea 0 5 nnlo aouthcaat of tho jcamvoii wmo oonaidenl^y 
Rhoken Gnuika ■twmmtf y oonlinuoua in tho ducotion of tho fanh^ne ion Unn tho uoa 
0 76 mile mat of the fault-hne Twoatoiy &uno houaea along tho fault hna 1 milo aouth- 
cast of tlie reecrvon numtionod wme ao damaged within tliat poo|de wme hving ontdoma; 
yet the diokc had not bioken a 0-mch Haig polo on a 2-tlmy baino hmiaOi A loiga 
ledwood boo had been ahakwi down (near 40, ma|) No 2S), tho houae near it had ita 
chimney hoetuicd donn to the hieplaoo, and tho atovo and piano wore tlnown amoaa the 
loom The walci-pipoe hmo wmo bodl) di^idaei'd and boken Tho mluiaiiy waa 
gieatlyduniniBliad,huwevu,ncar41, map No 23, ohinmeya did not fUl, tho baotuied; 
elooka wmo atopt, hUto rook waa Unown down bom a yoiIicbI oulmda widl 16 foot hig^ 
On Deer Cioek a lugo bnddide aUutod bom noar Gnaaly Rook anil ^ westward, but 
eliangod its ducelion or mora hitiuu down towud tho enok Tho mill m tho mook 
bottom below Ibo dulo was partly buiiod, and one man waa kiUod. It la 600 foot bom 
tho mill in the gulch to the top, at the pomt whmo tho dido alutod Tho dule ooveiod 
ahout 26 offlcs d giound, and dcstapyod a lot of viigmtimbor from 8 to 10 EdoI in diam- 
obi The di^ motmial, whioh la 800 foot deep, la eompoaod of sml, day, and diab 

TfaeBbaokeouldiiotha¥BboBn¥BiyBtnmgat48, mopNo 22 The houaea atond on 
poab 10 to 16 feat hi^ but waro not moved noticeably Fuinituio foemg moot neady 
north and Booth waa tluown down, bat not when faomg m othu dixoollona TholnhaUt- 
anta wme badly hi^iloiiod and lan outdooia without wubng to diom On Bear (hade 
(Bt 43, map No 2Q a rnnallar dub had mofod a few hundred Coot, bniied a hut, and 
iniiwri oiiB iMw Amdmg to iqxirts men in Una ngum, udy a mmute dwpwpH oftor 
thebQginnmgof thecuthquoke Worathedidewaaover. Down m the valby no maeka 
or othu ewdenoo of vidant dabubonce could be aoen 
Earther Bouthweat down Bear Cted^ about 1 6 mdea from tho vdlagiB of Boulder Cheek, 
were evuteneea of a kaa Bevue duxdc A diimney on a l-atoiy houM did not bll, tho 
the fumituie m the houae waa thrown down. Treea wme vidently ahakiai A mda 
* of Boulder (keek a ehuimey on a 3«toiy houae waa down, but no buildmp 
warn moved or broken 
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1b the town of Boulder Cheek, an ehimnflifB wore down cmept than on aome 1-atoiy 
oottagea, Uwee wan amakcd, howevai. Facvle gannally mn out-oF-dooia, but wen not 
an E xide eeiy badly fn^ten^, aooM oven ati^^ inaidc until thqr had dmt Watci- 
pipei wen not bnkan, but aomo {ilaalcr had faUen, and plaator wna eiaoked avciywhorc 
Mr Bloom, owner of EBEwmill at the edge of the B«Baain,mpQitB that thoeihook was 
IcnaameinthoBigBaainiaguiiithanatBoiddarGi^, t^ thno wcic no landblidea 
on the mad betwoen tho two placoa, and that, tho he had bean nenily to the summit on 
the day of tho eaithquako, he had aeon only one enok whan tho earth had btai led to slide 
(R OoUom ) — At Boidder Greek, en the aaat mde of the atnam, a mnall hill of about 
IfiO feet davation nnu nther abruptly Ita aidoa am thiokly eoveiod with Email tiees 
and bmah Naai the top, a laiga of the aurfaeo ami had been shaken loose, and 
had did to the level of the ereek^ eanying tion with it 
At Ben T.«mwinH no finuios nor other aueh ovulaneee of the enilliqualiB wcie to bo Eoen 
Laqoiiy diowed tine condition to eontmuo in tho oounlay about tho town Biokon 
ohimn^ weie tho only endenoo Tho mhabitanta of Bon Lomond report ueveial dight 
dioda during the ni^ of April 21-88, 1900 
(B Bryan ) — Gomg north from tho viDagio of Boiildor Oraok along the San Imenio 
River, 0 ^ mall woodon houses won aeon, all with ehimnoyB atandmg Thoio woo 
Caw emdoDaea of the foroe of tk dmok, ovxgit bllon mdwood treoe Throe dead lod- 
wooda had been mapt off bon 80 to fiO feet abovo tho ground, ami faidierontwomon 
wan notiocd, one havmg heohen and the other having boon npmotoil A man who was 
at the mwmill, 8 mika north of Boidder Creak, at tho time of the eorthqualm, atatod that 
a Caw trere ware tom up by tho roots Oudwood had boon thiown dwn in Bovmal m- 
ntanaei aloqg here A mn^ iMiWiHa had movnd aerore tho road (at 44, map No 28), 
wfaidi 20 men qient one and a half dojys eleaimg away In Ibo guldi Iho tops of a 
mimher of redwood treea had boon bralm off bum 80 to 100 foot firm the grouml, tho 
dmnetenB at tha porat of baatura meaauniig bom 10 to 14 inohea Up tho road to tho 
■umndt of Chatlo Bode Bidgo no offdoa nor omdm wen ofaaorved. 

On Boulder Gkeak, oomuig eauibeoat down tho Ohma Gndo, the ahnok was strong, but 
apparently not no aovero OB okaig the San LoiunaoBivar The pooplo wcio bailly bight- 
s' fay tlw dwfang^ howevur. Ono man reported that no lodwo^ Ireos foil and that 
oidy a Caw dead bmfaa wen fankon off Near the junotun of Um fiiat load Icuhog bom 
Boidder CheA into the Big Beein, on old londdi^ whwh eovmod about 8 or 8 anrpa, 
dating back to tha pnvMW winter, had boon wnlenod fay tho diook and its diieetion hail 
ohang^ (hily a eouple of hundred yaidefarthar down tho road, aonioalaeks of hmooUi 
split redwood logi (eordwood aiae) had not bnn abakon down 
A mndl eaitlididB had ataited ^t 46, nu^i No 28), and a oniik, porhaps due to Iho 
BBine dido^ was nolMad Ihr tha noxl mda or ao aouthmat, thme was a oonsuloiablo 
amount of ondwood dong tbe road, nono of wfaioh was diaarnngpd by tha diook, and 
no taaea nor dead hmhe had follaD In the houaca bolwm thm plane (46, map No 22) 
and tha eawmill (at 40^ map No 28), tho evidnieoi of Hwiinpi neio moie bpiioub At 
thm Amt pboe netod no dE m ego was done, people ware awaboned but did not got up, 
no tnee nor Innfaa had Ulen At tiir next (daee, 1 mde aoaUieaBt, people ran bom tho 
houaediiimgthBfliliBhBBadBttmnptadtoRinoveaBibkiiian Small objoota wno thiown 
downandapendidumdoekwaBBtopt. AttbohouBajimtaoulhoBBtof ^mi]l,tliouiBido 
hinutiira was overlnniad, tha atove moved, and the tnm-eottn wluniiMiy qjit and fdl, 
idda famidiaB wme fandun bum redwood taaea near tha houao At the mill tha bbido 
effEota wen noted, and otfaen aa wdl, tops of live treaB^ bom 0 to 8 mi^ m diametor 
at the baatonb wren Indan off nim the pond (40^ map No 28) down to the reed 
l ea din g to Bkant IbU, 1 mde aouth of poi^ (46, m^i No 2!0, the intaoElty 
eaemed to have been lem. A weter^oak bcaula the nad waa quite unhuit^ houBeaware 
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not iMid^ diakai, mid oi^y mndl objoota — eoohng ete — nmiQ thrown down 

At an old miQ 2 nulro aonthwnt, bowroor, n dook had bean thrown upon the Ooor mul 
bndim at 6' 11" a w Half of the pdrd hnnbei had boon duinuigcd, and the water- 
lank, budt on a liamo 15 fort high, waa Aakon ao that it fell the novt Monday nig^i 

jBoh Lomond ilomlam ta tka Cout (B Biyan) — At Iho junction of the Ben Lomond 
Mountom load (47, map No 22), tbo houae waa empty, but then waa no noliaealilc dn- 
lurbanoe in the dicda oi imf^baniig treo^ Uio a fow huiulrod ymda aouth a fow dead 
limba had been iceenlly brolm from tho icdwooib and one or two doad boos had Ulan 
Sonioothin tiocawnc so looconod at thovroota that they haToUlcnunoo tho earthquake 
At the Brn Lomond Hl'ino (kimpoiqr, a plaeo 2 milea ooulhoaat of tho junobon of the rooda 
(at 47, map No 22), a well-built eoUago had 2 toll ehumioiya ohll olanding Feoplodal 
not lease the houK dui mg tho emthquahe LeBvingUioliouldar(hodkioad,andorae«- 
ing Ben Lomond Mbuntam by the Eagle Bode road, damage appeaiB to ennutlaigply 
of Ulcn ehimnqya Small objoelay oudi aa fniit jon, diina, oLo , wero thiown down, but 
only fiom ahdva o^mat north mid ooulh walla Fbiqdo M thar honaoa, but wno not 
mu^olmmod 

No ovulonoea of a violent diaking wen to be found on the bml fdlowmg aoulhwcsl 
down Big G!iobL,eithn inbeeaor biiiildingB,OMoptwluiroaamall,half-doeayodBhaekhad 
boon Ihiown out of plumb and a oot of ahd^ overturned in another eabm AtaUonoar 
them fihclvm was inunoval, and tho bottha on bqi of it won atonduig At llio dam on 
Big Clock (at 48, mop No 22), no harm had been done, nor waa any damagp vwble m 
3 old dueha juat helm tho dim A half mdo bom tin pant nadn eannl by didos 
wme nutiecd on a very steep bonk Slq^t damage waa clone to the Mumo (at 48, mop 
No 22),whidi3mcnicpairodmhdfad^ A fow objoeta won thrown down mdw^mgs 
hmoabouls Neartho junetionof8oottandBigCroda,alt|^taiareotta dumnoy did 
not fall, but mdk waa apilt from pona at thw plaeo 

(H W. Bdl ) — At a house 1 milo aadhasat of the junotioaof Iho east and woot forla 
of Wodd^'bCiook, a bidcdunmeywaa thrown down Noai a desatod mill at tho north- 
end of Bon Lomond Mountmn, a omoll landdidB hod emnod lieea and bnnh down to the 
uodc, and toll bon had Ulan along Uio road At a new null a diort dmbuieo bom the 
old ono, about a mile lunthwost of Book, it waa npoitod that the dwde waa dia- 
tmotlyUt, but no damage waa done DahcaevanalayrdonUiodidvcs Aatoepbank 
bcHulo tlm nod allowed small emak^ whioh eould ^ipannl^y havo bom oomly made m tho 
loose aod 

(G A Wonng) — At8wantonitwaanpartodthatadmtanetnoHp,aaof atcamaosa- 
ing a fandgo to tU lun t hwiwt, bad bean board proeodmg cadi dmde Dnhn on a ihdf 
running nmlhcaat and southwest woro thrown off, whdo thoao on a duff irtanding at 
light on^ to thooe won unhut 

(B Biyan ) — At the ad¥iaUiouBo(liO, map No 23) tho ^obes wero ovortumod Iv 
tho shock Tho teoduir said that dm had heard bom tho poopio at tho end of the trad 
just above, leading northweat towaid Bwanton, that tho dinkmg had ovsrtuned oidy 
a few glaiws, and that their pmdohnn doek did not even stop At the neat ploee^ 
0 6 mile southeast of the adwathouse^ no damage was dona^ and tho mlmMiiiM 
not disturbed enough to ion outdone In the little aetthanoit at D Jam Fomt^ the 
shook was ao b^t that a amoll dnmnay wdh a tenwootta top^ makng a ha^ of 7 
feet above the loof, did not Ul; nor wno ennder tanwo o tta dumniqn on S^tcuy 
buildings thrown down, tin pio|eebiv bom 8 to 4 feet (Baasm and botdea ranoinad 
on the shslvoa m a bsMoom 

At the bmokihia (61, map No 22) the shook bad oppanait^ y been men aevne, lor 
iho no omda wen found m the kdea flianaelvea, people nn bm bouassy nnall ohgeeta 
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(G. A Waniig) — At tho San Vieenla limo-qiuiiy, the mtanbity aaa found to have 
hnwn wmiwiiiaiitHy highai in tho bottom ot the eanyon A oov in the yaid eould not 
keep hci feet, men could not walk lo the door of ^ oook-houie, and milk and water 
WBie neaily dl thiown fiom tho pone and kelitlee lattle oi no damage waa dona to 
the buildmgB oi funacea, and coidwood on the steep dopea waa not thiown down 
At Ooaat fheie waa httle aign of dntiuetion by the eailhquake, and nothiqg eould 
be Jmned At Bounia Doon, tho the alioek waa appioeuble, no tdoeka weie lepoitcd 
atopt and nothing was Uuown fiom dudvea 
^ Biyan } — On the load thiu Bonnie Doon the dioeL was umloimly light, diumuQs 
ivaie imbuing, jdastei waa intaet, elooka did not atop, and e\an tlie milk hail not 
horn the pana Ftaple did not run ouldoma A t(^4ieavy and iiekety pigeonrhouae 
dal not M over, tho ahaLen eonaulenbly 

Down leguna Gkeek to Oonat, and up Ae tied eaat of Oaja (hock to tho aaphalt boda, 
aimdar effeota wme noted Noiu the latte apot, howme, the ahook appeaiod to have 
been aomewhat atrangar, email dlqecla had talkn, milk tpilt, and aism one dumney 
waa thiown down, whilo peopio wme fiighlcned onoiigh to get out of the buildings 
Rom the aafdbdt boda aa far cast aa the point 52, map No 22, tha obsmvm found 
no one to question, but the ahake had boon ao moiloraie as to Imvb no sibildo aigna 
except wfaec some omdweod had biokni ile endetaka anil lolled down at tho ends 
At ^ houses juat aoutii of this point, chiiimeya and ploate of Setoiy ahuotuios 
were not dama^, only lamp-chiimiQra and aueh aitieloa fell and biohn It waa lo- 
pmted that at one houae in the valley fiuit-oana liad been thiown horn didvea 
CEt Oollom ) — At the Wildoi dauy, on tho Santa Qua-Feseadoto load, 2 mdoe west 
of Santa Gnu near Itodai Qeek, the damage done by tha diodk waa in the foim of biokon 
ehimnaya and aaidmd plaatai m Uie hoimoe On tho load 0 6 mile went of Sio dairy, 
the fmee of the ahoek hoha an S-indi water main 
A genenl ovnmination of the eounliy along the coast, as opened up by tho Fewadmo 
stage load, dwran the damagp m theao poila to be confined mostly to broken chimniqa 
and eraoked plaster in tho houaea Only in tha oaoe of buildmgB with vny pool foundor 
tuma waa any of the aupaatiuotme deatioyed 
(G A Waiing ) — At Wildei'a dauy it was aaid that the shock aoeinod to come south- 
ward down tho gulch, pieeeded b7 * lumbhng fiwn the uine diieotum Other plaoee 
on the teiiaeetond noai tho ehoie west of Santa Crua wme not ao badly 
3aiUa CiUM (B Biyan) — Blnteiing tho city of Santa Gina horn ^ west, the fliat 
ehimneys down ware oni^ about 0 5 mile bom the San Lmenao Bivor, iniww mg m 
mimbei aa one eame mlo the town, yet many id the facttm-built dmnnqya, even on 
2-atoiy and S-etoiy buildingp, wme not thiown down In the eastern pait of Santa 
Gnia, aamadumnqya on both l-etmy and 2«tmy houaea fdl, and Bomeato^ Bi aomo 
eaaea plaster waa eiaolmd, but m no case wheio enquiiy was made had much fallen 
Boms nmall objeeta fell m evaiy matanee 

(R Oollom) — The diock waa atrong, but nolivea weielost The eomt-houae looh 
and toweiB wen wiednd, many bnek ehimnaya weie down, and eommumoation with 
other towns was entiidy cut off b 7 the bieakuig of telephone i^telegiBphwueB Many 
buildingB had thou walls ahaken down 

At the nath end of the biidge moiBieg the San Lorenao Biver, at Thud Sheet, than 
wan 4 fiminaa running pactic^ parallel and ahnoat due east anid west Theae fiaBoiea 
an about TDD yards in length, and vary in wvlth from 2 to B ineheB They run tluu an 
apple ordiard and are m aaiuly sod, the aof tneaa ol die land near the nvn>4ied bemg 
apparently xeaponeible fm their prcB e nee Tha nver at this plaoe luns about east. 

In gmng thru the town of Sa^ Gna in tha direction of Bouldm Cieek, a flaame at 
the mteneotion of BuUhead and Biver Stieeta was noticed This fiBsuie was about 
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1 6 indioB wido and ion eaal and innt Tlw 00-foot biidk unokfrotaek of the Son Lo< 
lanio tBimmy, irhidi ib about 18 f<nl in duunctoi at tho boao, voa unhoimed by tha ahook 
It IB OBul that Bb foi as waa obwivod, Ihoio wbb no ebansB m tho oppoaiance of the Boor 
Icvbl at Sonia Ciui, mn ma Uu»c any domtiga dono by llio ova, not any unubually loigp 
mvBB at Uio liiiui of llic shock 

At tiui Soulhoiii Pocihe budflp, aowng tho Ron Rivci, time la a ncliroik 

of fuBuiob Asuying liom 2 to 15 iiiohiN in ii^Ui, lunning lliiu tho aoiidy soil Tlio diiee- 
lion ot Uu main Iiusum is cobl and west, aiul Ihqy oio on tho ooiilh udo of Uio imiij 
whioli IB noBiobl Uio boy Tha giouiid hte aotUod about 10 inchoB bom Iho obubnantB 
and puns of the tnidun Uio depth ot tho fiobuies wbb indoloimituiblo, as tiiBy had 
lUlad with bond At Santa Ciiu llm inhalntBnlB lopmlod tiiat nou Olivo Spiuiga, 12 
miles luuUi of Uonta Ciui, a londdulo domoluhiod Lima Fiiola Mill and killod 0 man 

(G A ‘Woiuig) — Tho oily of Santa Qua ftaimdiBB oxcdlimt ovulonoe of tho effoot 
of soil foimatioii on tho inlcobity ot tlm ooithquako nhook On tho hi^ giound in 
Goificid Park, and olao m the lunUiwobl pait of Uie oily, only Bboul ono-fomth of tho 
chimniiyB foil and a lilUo plasbning wu mackod, whilo in Uio lowm pound non the 
business soclum oovoiol buck and blono buildiiip* wuo putly slioken ilown Tho San 
Loienu Bivm wbb ehuinod inlo luim, tlie banln onuAuig anil BOltbng Bovmal inehoB, 
and bonil, said to liavo eomo fioin a d^lh ot 100 fret, wob foieod up m bovcibI idacea 
Tim bod of Um iisor m olso aaul to liavo sunk Boseml inelira, and tho ouiiont lo bo slowm 
Uion bofoio A 6-inch watn-mau, lunning cast and wcsl aaooi Urn iiver at tho oovmod 
biidgo, WBB Inokon at eadh md of Um Inulgo and moved 6 6 iimhoB ooBlwud A man 
out of doom, tooing aoulh, wbb thrown cast, Umn in tho oppoaiLo diirclum A euoolyp- 
luB povo Booth of him Bwayod vudonUy OBbt and snot 

AlongtimbCBah tho Bhook bqoiiib to have boon Ion Bovmo Tim luniung ongiiua of 
Um powm-planl at tim Oasino wnc unalloetod Tlimgs wero tiuown moolly bom the 
WGBt wbU m a ouim atoio on tim buch Tho wlmifingpr OBya ho Imud a rumblo bofoio 
the Bhook, oommg bom tho aoutiumlwaid, and aaw tho ooismm wavo bavding ohoio- 
wBid, eausing a prat rattling and aadiiiig when it olruidc tho town. Two dulinot ponoda 
of vibalion wmo foil, tho l^kn boing tho huder Thmo sraa vmy IttUo ainf, tho wator 
kmkuig like tiiat in a tub wlmn jaiiod A Bofo m the whuf oOioo roDod 8 loot eaotwud 
Bgamat tim oountm, Umn book again liud Bgamst Um wall The wharf, wctcndlng 
BonthaaBl, Bocmed to pildh kuigthwiba lb W Q Spiuipn, jowclm, zoporta that out 
of 86 dlo^ ropBuod Iqr him, sriuch had boon bijmod by tho ahock, 80 hod thoir poi^ 
dulumo thrown off 

At tim Santa (hoi li^trhouao, a noiso bb of a wagon ooanng a bndgB proaodod 
ovciy quoko Tho motion named vmUoal bb wdl bb hmnonlal, fm tim glooB gbbe ovor 
tha 1 m"p was jairod out and brokon In tim ouruMtore at Vim do I'&u, nothing on 
tim lowm floor WBB diBtuihad and ouly a few vBon and pmooB of buo-hbiBo on tho BOMmd 
floor woro diqdaeod Tho dmek aoemod to come from the Bouth No offcot on the ouif 
WBB notiood 

(JBL Oollom) — Qomg north born Santa Crui, a BmoUfisiuro ran northwoot and BOttth- 
out on tim l^ldor Crook rood, obont 0 75 milo nmUiweat of tim GUifornla Fbwdor 
SVako Along tho lowor end of thm nod wmo Bovmol BmoU and nnimpartont lond- 
dito In goneial, tim ohoek m thio ngmn don not aeom to have bean oo BBven oo it 
wu farther nmth 

Roai wife 8uU FaZZay (B Biyan) — following tho rood bom Santa Ghm faito Soott 
VaUqy, ot a ounonor h^l the idumnoya srme aocked all tim way down, bat wm otdl 
■(■iidiiig, b^ objoota on tim flmt flora wmo moved, ond boiwu on tim oaonul floor 
did a foot 01 n A 1-otoiy homo houu fet 68, map No 88) wu moved 4 hot or 
mom, ond a pmno ond otimr Imavy objeebB wmo riiovod aorou the nan Tha domogo 
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to tho houn «u n niouB that it was bang tom down at tho tune of okuvation A 
4/X)0-filIon tank ^ 64j map No 2SQ waa moved and bunt open, letting out 2,000 gal- 
kna of mtai At the houao niunat it^ tho ahunnqpa vraio oiaelc^, but nothing invule 
had been dutuibed oxnept aomo bottlm, and no plaktn waa eiocLetl Houiea in Sooll 
Vallpy had about thn tune amount of domage, ehimmqfh wnc wmetuneb eiaoVcd but 
waiQ atill atanding^ and plaatn did imt fall 

Miaa Fiiielte Loohe, of Soolt Valhqr, icpoita that a man was Uiiown to the giound Iiy 
the ahoek, and when ho onM could not v»lk boeauao of the milh's motion The \ ibm- 
tnn wav nathcaat-aouthweat Uveiybotljr waa awakened, all elocks weie atopL, plas- 
taing naa o\tansivoly oiaeLod, and all ehimat^ wmo hokun About a mile noilh 
aomo ehimniTa fell, and m one houae 4. dom. jam of huit wcie thiown hom aholvea 
Landalidcv and aacLv aio zqxnLod belwoen Scott Valley and Fdton, and tho dam aciaaa 
a amall laka wu aaoLed A statuette and a vaao Ml to the noiUieavt Tho laigosl 
chining moved 2 inehea to the nmUieaat. Hie entiro width of the lond to tho south- 
west of tho bmoll lako wan vplailit with watci thrown out of tho lake Long billows 
on the lake ovtemlod nmlhwest and eouthoeat In an 8-foot tiopgli oiientatcd cost and 
west watei WBseaiisodioBwiiybookandroiiUi,butiiotpaiallelLothesulesorilu!liough 
A na^bm who wab awapke hcaid a loaiii^ noiso in Iho nmtlicast Uueh milk ^ 
moam aaa thrown out of pane 

Going tiom Soott Valley towaid tlio town of Felton, the dioek appealed to glow con- 
atontly lightoi, aomo pooplo did not ovon get out of bed 

FeUoa — Li Urn villagio tlm shook was appaicntly li^tei than at oithoi Boiililoi Ciook 
01 Bon Lomond At Zayanto, aomo emdwooil and somo finm aplit wooil, piled 8 feot 
high, was not shaken dom, tho aomo of it waa aaid to have been dwtinbod 

(R Oollom ) — Tho ahook was only modetatoly atrong Tho damaga conioaled of 
the dobtiiiotion of buck ehimnovs Eaithqunkc cffeola at this point mo slmwn only 
by tho damagp to mtifieial atiuetiues 

Ptacaiao to Bokmo OroA (11 W Bell) — In tho town of Fbcadeio the shock was 
heavy, all but 3 bnek dumiuTB foil, anil but fow buihlmga weio othmwiso ili wi ig ml 
Flabtmmg waa knookod from tho walla m mobl of the houaas, ami chuidh bells weio 
lung All tho wata-lanha obsmvod wmo skll otandiiq;, and none of the ehuiclics liad 
lost thou ateoida, tlm ono ohuidh was maekod open (kacLa wno visible m the aticcls 
Ono man walking oaatwaid along tlio load nom Pcacadoro was thiown flat on hia elicst 
by the fiist bhoek, but jumpod up and branod hunaelf m this diroctuin, ond was tlicn 
thiown aouthwmd Crocks in tho load also appoarad, and dust spmtod up Sovmal 
pooplo wme nauaoatod Iqr tho motion and aomo aoid th^ a imao aa of a wiml piccodcd 
tlm shook 

Going eaatwmd fiom PloBeadoro, a small emdk SO ibet lon^ with an east and west 
btiikc, waa observed In an orohmd nom tbmo woro sovmal aaeks, the widest one 
meaauimg 8 indhos, with a vmtieal disidnoomcnt of 1 foot About 2 milea eost of tho 
town, on tho lunth bank of Fbsoadcro (keo^ a landalido in tho ahapo of a half-moon, 
ita avis lymg N 28” W , had slipl down towaid the bod of tlie aboam The gioatest 
vmbeal dis|daceniaiit at tho top of tho alido waa 16 foot, tho distance from ita apev to 
the load almt 85 fact, and tho apan from ond to ond along the load about 220 feet No 
aohd lork waa eipaaed by tho di^ Tho road had dcopt 0 fret at tho south end, and 
8 foot at the north Only a fow ciabka appoazed on tho amfooe of tho put whid h^ 
dipt Hie made lymg direetly bdow the road had ^ipanmtly lecotved sei> littlo aoil 
horn the ibwrfJiAi 

Along the ataetdi of rood botweon thm alido and the town of Fe«ai1eio, thme wme 
fow macks in the road and the houaoa were m good condition Hio only buck ohimnpy 
aeon waa down Tha mtonsity was apparontly the aame aa in the vdlage, and oontinued 
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Uic bomo abng the loed tending Mulhoail towaid Butano Cicok A l-indi oodc at 
the fnet fbik ul tlio lood a iiiite hem the Lowu ot Pebcadcio cxloiuted noi lli and boaih 
foi about SO foci, end a faim houeo a mite faiLlicr down the lood vna iioeily ehoLon oil 
lie fouiidalioin DisliOb foil fioni Uio ^heh'Cb m ihib liou«, end walci ooicd out of tenal 
giouiid noni Iqr 

(Q A Waiiiig ) — On Buloiio Giock llmo hcip ilighl riocLe m the ioiid,oiid tlic elionins 
woio muddy l^n|lIu haul the shock was Irll vny ihsLiiiclIy, and dislun graciolly fell 
Tbo houEcs WGie oil liglil, tew buddings, ami nuip nut iteimi^l At a sawmill a mite 
east up tins eicdk, dicie wai no damage*, ami alUio llio boiiLs bcacte Iho load diowod 
tioccd of eaiiiift llicio wcio only cJighl eiacLe, Uie tengssl one bemg m Um nuddte of 
llio load above Uui meek, luniung N 07* E Im a dielanoo of about 60 fcol 

Along llio mam lood bom Butano Ciook to Liltte Butano Ckcck, then omov ^7 tead 
to Pigeon Pbiiil, tlic umo oIIocIa wine noLicod Ncai a lioiuo on the level oreok bod 
of laltte Butano Giodk, 4 ciacln ovcioging 3 inclios in wultli and obout 20 tool m length 
ion N 33* E Tlic only eincL noliocd along Iho imd towaid tlio coast was 1 mite iimlh- 
wobl of Uio place wlioio LiUlt* Butano Clock luiiis liom aouUiwnt to nmLhwnsl, and 
was about iho wuno tengUi, but isn N 3* W 

Pompomo CihvL lomZ Qf lauio) — On tho Fomixmio nedk load, idiimm^ wmo 
shaken lint not dKtio}ed A big fahde above Uio last hnuw Iminl the olanvn to leave 
Uio looil niul bike Uie tiod, whudi lojoins tlio lond a half mite faiLlui on 

Foni iiiites fiom tlio town of POwadcio, on Uio oast viile of a biulgo ovoi Foaeadoio 
Crock, tlip grouml luul auuk 2 mdies and tho npeilmo hlteil Iqr Iho tend olnling 
A iiiite neniei tlio town, Uu load had diopl 6 feet, but hod boon idlnl by a lug slide A 
liousc at tins point was quite iiilset, but the chiekoiirhauaoneai it wns rniiiod down and 
poiUy bmted 1^ Uio teiulhlute On Eues (hook, noni its junction wiUi Pcuadoio Cicek, 
a luUsulo hod btoitod to riMln and spjiaiantly nciMted only to breomo nin-eoakod to con- 
Linue tho blippiog Whaovei Uieie wno InnldingiB m Ihn ii^n, no tlamngo liad been 
done ovrqit to rliimiuQ's, whidi liad lollen 

TAo CosnI /lom l*iqam Pamt to Ano Niaao Bay (Q W Bell) —At Pigoon Point tho 
Uiok ligliUuiuso, 125 Irct liq^i, sliowod a nligtiL unck all Uio wuy oiound bibute, about 
40 foot horn die giouiid Tins anek did nut look dangerous Anotluir oack 20 foot 
luglioi updalodhainneeoniliprl7,1004,UioLoopai ovpbuiiod Tbohasoof Uiopodoital 
lioldnig Uio lens was idigliUy aoekod, Init (he Iros was iiitnek In Um houses near Uio 
ligli UimiMi tho tlmB gH ^rns fdiglil, Iniek chimneyi boil not fnllon, Iho slightly aseked, 
Biui tho oomo nos liuo of iilaslciing A mile wnl oL tho lighthouse a few dij^it oneks, 
with a diioelion of N 28* W , sraio olrwivod 

Leaving Uui roast load at tho fork halfway bolwcon Ihgeon Point and Fionklm POmt, 
owl going nmUicast along Casoa Ciook, Uicn bouUioily to Uio orosung of Wliitolionso 
(hook, Uum beck ofpiin to tho oocoii road ncsi Sionklui Iteiiit, fow haecs ^ the shock sme 
iiotieoahte A himH IsncUip, 0 26 mite iqi Uio oast bido ol the shoit oodk which flows 
mto Ooios, just wttt of Uio folk of Uic load ahuh contmim noithwnlwiiid to LitlJo 
Wiiijuio (hook, bliowml a IMoot vahaal dtopteecmenl at tho top, and tho land hod ah'"""* 
into the load below Tins blute mcosmod 160 foot fiom its top to tho load, and ill 
at the load was 100 foot 

Along tiiw louto fiom Qosos to Wliitohouso (heck, 0 126 mite br 
at aevoial foim lioubos biiok dhimnoya sreio down, hoiwcs ali^lly 
dations, dishes biokon, oml plostanng ciockod A half mite lur* 

Whitehonac Cheek the Bsmo kind of distuiboncs sms found Tlio 
umloim wiUi that at POceodoio Ai the Osscode ranch, 0 26 r 
nfclBi Crock, the aboek sras even shongor than on Whllehouso (h 
oil their feet, ehimnqya srars down, the houbc oioekod, and no 
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fH W Bell) — It was lepatedhaa that along the Ocean ShaecoihtiuctiunwoikDcai 
Bolan Point, a oomnetc pipo 21 inclie^ lu diamctoi onil 0 inchca thicL, embedded in day, 
had boon eiaoLcdliv the bhook TheLeopm oCthoAnoM'iievolight-hoiM.'8B}badibtinel 
lumbling pioccded the ahock, which came at hibt lathei gently, follonod a haid, eon- 
luwig diaie A hi icL ehiinncy in tlio hoiiae neoi by was macLcd and Iwiblcd 0 75 indi 
out ot pbicc, but the new talc and eoneicle buildiqg won unhuit The ocean bocamo no 
loughci, but luid B pceulioi gioonioh hue fn oovisbI dayb nfUn die ahock At ngooii 
Point the bliook wn-a loss aevno, and little damage ms done to the buildings, idilio 
oioikb in tlic light-hoube, cauaod liy a fonnoi quake, wcie oponed somewhat widoi 
Ptallowing tho load hom the Caoeado Hanch aaoM towaid Ano Nuovo Bay, the in- 
tonbity uoms to have dccieaaorl At a houbo 0 75 mile southeast of whmo tlm eoast load 
uosscb Giconoakb Cioel^ a tew diahcb fiill, plostciing wos but slii^tly eiaeked, and a 
walci-tank stood Tfnlf a mile nmth of the mouth of Ano Niiovo Ciodk, tho biidk chun- 
iioy was knocked hom a house, ylaslci was ciaoksil, and cattlo wcio caused to alaggci 
lUf a mile aoiidiuast ot wheio t^ main load aosncs Finney deck, a Icdgp of dials had 
liecn kiiockod into the guleh The loig^t picec which fell had an uiihioken suifaeo of 
iihout 4 squBio loot The almoat hoinontal otlges ol dude beds neai a houso at tlih point 
wmo knoekiid down A long, niuiow landslulc above a hou>« 0 75 mile noilhcabt of llio 
mouth ol Wadddl Check had landed against the ond ol tlio liousc, Inking out a stiip of 
oaiUi below a apiing and causing a good supply of watn to muc lorth This dulo 
appeaioil to bo paiUy duo to the luge unouiit ol wator picsont At the hniiMi tbo ehim- 
nqy was eiodcod, but dishea dul not lall hom then plaocs 
Tinnipg lunth Iqr a tnul oppoaito Chq'liouiul Rock, o\idi‘necs of about Uie same lulon- 
Bly wmo found Dead trees hod fallen hmo and thmoj but m no unifmm dueotion 

iM OAioa TO aav jdav. 

£oaflkiM,&ififaClluaC’eualg(I H Snyda) — Los Qatoa, popidabon 1,900, is portly 
on a inounlun slope and foothills, and puUy on inei deposit It le Bmioundod by 
lidls on three sulea Los Qaloe Cheek runs tlnu the cantei of the town hom soutli to 
nmth Tho cniUiqiinke sliodc was violent, but apparently not so sevao as in tho cenUol 
pmlion ot tho valley Nouly all buauicss houses wmo domagod, and about ono-timd 
of tlio pbite glass honts wae brdau Much ]dastcr fdl both m Loa Gatos and m tho 
buiiouniding eouiitiy GhimncTB fell in maiqr diRment direebona, and nouly half of the 
damaged ohunnoys left etending wmo twistod About BO pei oent of ell the ehimnoya 
acio deslKQ'cd oi demaged Buck fionte wme neulv bU eiadkad, and one fell out 
Thae wcie about a doaen upheavals of Bulowalka, mostly on north and south atacota 
Qioocis and diuggists lobt quita hcavdy in bioakable goo^ 

The diioolion of the shock seemed to be in gsneiBl iimth and south, oltho tbeie were 
ooilamly scveie vilNatuma trem nculy all pants of the compea, while eome penonB ue 
omtun that lime WHS a satunl motion, ebpecially near the begummg Aftn the shock 
wee ovei, out chandeha wot still swinging violently north and aouth, a near naighbor’a 
lamp swung m tha ^ome way, another huiging lamp 0 5 mile west swung nmtheoat and 
soulhwobt East and we^t ahclving in storaa suffued rather the most, tho a aton in 
East Los Gatos, with ahdvoa nmth and aouth, suffered fulfy os much u any 
Of tho 8 pianoB aaan in Lea Gatua that were moved, 8 went to the south about 8 feet 
and one moved east the aune diatanoe A amall aeiBmogiBph made aevenl years ago 
was in wmlang ordei, but there was no lecmd, the needle having been thrown off fay the 
ewtieme movement 

Ifr Lund, of Loa Gatoe, woe ane of the few people outride when the duek came 
Ho IS poeitavD the penimutciiy rear came ham the south and travded to tha nmth 
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Ml Dan PikLciuig, living about a milo aouili ot Santa Clua, on llu> Buiila CLiia and Los 
Galw load, WBh blanding outudc hia bun wIilmi 1u> liuuil Ihc <ioniul, uIihiIi lie coiniMiis 
lo a blaiiipulo ol eatUo coming lioin llic aoiilliuist llh lank and wiiul-iiiill li>ll dingnmilly 
ocioh llio fouiuliilioii lo Uiu noiUine^l, ailu swaying lioavil}' tliiuc tiiins, hisl to ilio 
iioilliwnl, Uicii lo Uic soutliGAslj and finally In llu> iiuilliwcsl IFc stulcs that the 
giouiul lUMi aiul lull 111 wiiviM a fool Iii|^i OLlum uioiL llinl Um oicliaidb speniuil to 
bu ogiliibHl by a wavo-likc uioliuii 

Oil Uio iBiuili of Di Tovis, nboul a mile finm Alum Rliiliun, ulino llio laiul n lulluig 
and wooded, Ihe giouiul wna h'*uicd luul llw bolloin ol an ailitieul lake wns upliuaml 
(Plab) lilQc, D ) Tbc eiOLkb oiul flssuies, ul wliuli llicre nic iiiuiiy, luii mostly lunlli and 
soulli, and ^aly m longUi up lo 100 feel, and in wulUi lioin 0 5 inch oi less lo 20 iiicluM 
While a good many of llio oponuigs woic iHiinlliil lo llio hlopi'B and uoie uiiisod by Iho 
giound talaiLing lo abde, olhms tio^l the inailb and could bp liooeil somo ilislanoo up 
the banka A booid fence woa aidiiilcied whrio il eiosL a hssmu llie upheaval of llic 
lake WB8 eaubod b)' a closmg logi'Uici of Uic hulca, iluiwu liy Iho lusiving up ot pnilb of 
the lotaining dam al the kiwm end nl the bkp Tim iisc of the boLloni is louj^ilr 10 loot 

Tliieo of Uio lugp oomplnu'b ol tlie Mania Clara VoUov wup visiipd In the Ima Gatos 
Gcinoloiy, on llio Mew Aliunilon load, no iiionuinpiils iiiii tliiiiwn In Uio Piotchlaiil 
Cumeloi], 075 nulo '-oulliachl ol Manta Ciaia, 31 iiumuniLiils wpip Ihiuaii down anil 
niosUy Iniikpii Ol Uicso 1 0 fell to Llio aouUi lii llu* ( ^t luilic Iksnolci v, 0 25 iiiih* luwi n 
Manta Uaia, 20 nionumoiibi fell, ot whicli 10 feU Lo tin* south TIip diioi turn of tlip fall 
of numumoiilb in Huso Iwo ecuuiLniin la hoio labulnloil 


M m E bl b b« 


Iholnlul a 7* 1 in 1 

(kUHdu a I 0 a 10 1 


■ or llion, i Ml fium iwdHliils vliali luuwd tii llu. insl 

In Ibp GaUiolu. Cbinphuy thipo monumcnlH wno luiiioil on Uunr liaws, Iwo clockwlao 
anil ono oouiileiHiliickwibO 

Tho Mania Claia oily waba-lower, with huge lanln on top, tell to llu> siiuUiwpsl 

(F II MKhillo^i )— was in InhI in Los Gatos and wm aindnnipil 1^ the sluNdc, which 
Bccinod to lip a violonl bul inogular duiking baok aiul loiUi in a luntbvaslHOUlliwoal 
duoelion, allho olqools woio osortuinoil ui an enslnly oi smilbpasloily dnwtion A 
doublo b^ on a pdiblmd floor loflcd 4 fool fkoni iIh immUoii One Iwavy iiiaililc dock 
wBb Ihrawn oR its didf Oinamonhi and Imcr-Arbrac woie llnuwii ilowii Two taUpb 
WOIO luinod upsido down Flaslcringwasaoekod Cliimnpysworaniirki'tlalKivoioof, 
but not thiown In tho town 1 eoidd hoai of only ono bhiiniioy which wna uniiyuird, 
flO pn cant of all ehimiiova wno thrown down Wain in a loaotvou 80 fool in duunotoi 
and 10 foot doep waa thrown out ao as to lowu Uio lovbL ol tho smtm ncoily 2 feel 

IrwipAm (H R Johnaon) — Al the Lcxmgton aaloon, 3 nulca aoulh of Los Galos, 
voiy Iittlo damage was done 

At the Avciillplaeo, 1 5 mila wal of Wiii^il'a Station, a woloi'-lanksiras niovoda foot 
toward the aoulh A pieco of bond aovoial fool long, whioh wab loaning againat tho 
tankhouso boforo tho shock, was aaid lo bavo boon found wodgod belwoon uie bottom 
of tho tankhoDoo and the foundation ThiasrouklnociMilaloaliltangof thotaidbhouao 
m a vertieal diroctiain on that aido, wfaidi mi^t have boon aeoomidiahod fay tho tank- 
houao lodnng from aide to aide 

Rimnmf HM (H R Johnaon) — At Summit, a aummei loamt, tho now hold and 
aovonl amall oottagea vnao oil thrown towmd tho north The main fault froelora la 
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about 500 leet luuthcaal oT the hotel, and a aecoiidai j eiaek Jobe to it hod a downthiuw 
ot fiom 6 to 7 teet on tho uadi ot dranhill aide aaeL waa about 4 loot u ulo Iiao, 
and die line ot haftuio was paiollel with the dneotion of the iidgc The Summit ediool- 
bouee ana diopt 4 feet downhill horn ite oiigm^ poulum towaid tho noiUiceat In the 
vioinity of Summit wnTial ledaood ticea aeie annpt ofl 

Just nffllh ot Wi i^t'e Station, on tho wnt bink ^ Loe Gatoe Check, thoio waa a land- 
alide 0 5 mile wide which had akl into tho eirak and dammed it The top of Uiie ahde 
wob nBU the Summit aohool-houae and wa^ eloao to the mam laull-hne Tho Uolol de 
Hodwood ivas dmbuyed by the sliook 

Jrrit/ht SlalioH CMiub F 0 BoeJioi) — Miaa Beeohei'a home la on Lome Piieta A\oniic, 
on the count}' hue, 1 6 milta in an on dine fioinWii^l^ Slalum The houao fetanifa on a 
iidgp at on ckration ot 1,700 foot Theio weie 2 mavima m the ahork, of about equal 
inlenhity The mmemant in tho fiiat vm horn oouth-^thwobt to noilh-noithoiiat 
All b^t olqcctb wcio Ihiown down Fuinitinc agunat aoulh walk naa Ihiown down 
01 moved out, objeoia ogunat olbu woUa weio not moved as mueh A wnall squoie 
pmno winch stood a tew mbhn bom a noi thecal wall lan hade ogunst Iho wall to the 
nmth with auflScicnl Aiolanec to bieak a knob off one Iqg It moved back to ita 
miguial poailion, tlien 6 inches wust Tlicii the two ligb to tho math jumped 6 indies 
oouih TlieBemos’cinenlawmoduLeiminedbythomailuiupontlioflom Awa&h-basm, 
and a piteliei full ot watoi, in an npalaiia loom, wac tiuown aouth, and the boun wae 
found with the pitdier btanJmg in it, umnjuiotl but empt}* A la^ in the mirirflA of 
the some loom foil to tho nmth A piano in a lunglibaimg lioiim, a heavy n piight , was 
moved across Iha loom to the noitlicast 

AllhiekehimnqysonthBiidgerdll, mostly to the lunlh Tices at the foot of Ihoiidge 
wmo bent ovai to (ho noith-nmUiOfirt llalf a mdo to the nmthweit of the hoiM, a 
flsbme 2 feet wide appealed, fiom which bad-amdliiig gas omanated fHie fisame luna 
fiom nmUi to south, and the cailh woa [ulod up on ^ wc&l side bom 2 to 4 foet high 
ncioa the lood On Highland, n mile to tlm wool, n fiaoma 6 tcet wide was n pnnwl at on 
altitude of 2,500 feot A buikling atonding dose to a fiasuie waa entiidy imiq|uiod, wlulo 
olheia a litllo foithm ofl weio wiockoil and ono odlnpeod Moat g^ buildinga m a belt 
0 5 mdo wmt of the houao wno wieokcd, while baizw and diaky buildinga atood Vbout 
1 5mik9weit,ahoua8apblop(»i. Gulches apimi tDhnvobBLni!o nta acirf,Mtin» h"«tF" 
croHing them diow that they wmo aqueored The banka ot Bmidl (keek appear to liavo 
appiooehod ooch otiiei, oo tlut tho oioek boa become vmy much iioiiowed tVutei-pipes 
weie biohen and twist^, and filled with dirl Water waa thiown out ot tmibi, but the 
tanks woio not mmthiown 

Duiing tlio shuck tlm wavea appcaiod to oociUalc in a nuth and south diicotion at 
fiiBt Thac wcie at Icosl 20 shocka diiimg the fiist 20 houia after the mam ahoek 

BmM ScAod (H R Johnson) — Ncoi Uic Bundl achod-houae, 1 5 milraaonlheast 
of Wiight Station, a crock extanda amoss the load by a KhniM iu fcti shop and sliowa a 
downthiow of 4 leet on the noitheast The UadEsmilh aaid theie was a atropg odw of 
Bulfui foi 5 01 10 mmutea oftei the ahoek A well neai by hea had aulbu m the vratoi for 
a number of j'ean 

Jllondf Bauch ^ R Johnson) — The Umidl ronoh la 1 bmIa aouth of Wnght'a 

Station end is on the line of the fault Tho honee itodf was built ewtly upon a fiasuie, 
which opened up nndei the house at the tune ot the eeithqiieke The hmwff waa eom* 
pletdywieeked, being tom m two puwea and thrown bom itafoundatmn (Plate 107 b) 
Theie whs on appaient downthiow upon the noitbeost aide of the fault, ea seen in the 
oichaid, but undei the houae the veitical movemont srna not oo igqiM e n t An upe* 
eiallyalionglreonstiuoted wine edlar built into the eido hill had the uppei pm bon thiown 
8 feet nmthoBat, dueeUy away from the faidMine After the ahoek this upper pmlion 
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of tlio homo mu left lating upon Uio wino luna, and not upon its oiiginal upiij^t aup- 
poita (fig 6 U) The fonee and load ncai tho houn won eiml by tlio fault and aliowod an 
olTfeCl wliUili indioalcd a lulolivo movcnirnl of the ooulhiraal oulc towmd llio aoulhcnsi 
(plalo 04u) Oiu foncu wna Inolcpn aiuul, but Uio ollioi waa nunrly bowed, duo probably 
lo tho ipsisiuiiLC and ding of arid on asioiuxl by a woItpoLkcd loadlKHl '^le fiuilrtioo 
lows nliufh niisl (lie faiik-lino at u]ipiu\iiiiato light an^ca wuto put out of aliiiciiiLul 



fm a — aoLium ihiuvIiNii} ■lIliiiiullinLlilMhniinilillm Iha^aNk 


A fiaaluio aaaooulisd with tlui movonont of aod along the faultrlinc a duiwn in Uie 
accompanying Aoteh, fig 67 The "opluiloiing'' of tiio mom fioolum laiaod a long, low 
iidgo amom which a oic^ hod boon loieod to cut ita way thru a Yutuial HmUiiiw of 1 6 
foot to got down lo ilb oiiginal lovol 

liolwQon Wni^l'a and Alma Uio lodway Iraok wan bucUod (|Sae plate 107a ) 

(]) 8 Jmdaii ) — At hlmicll'a loneli, about 4 milca abovu Wii^t^s, a lazga 2-aloiy 
houiio wiUi a wing stood on Uio dopo of a hill Tho eaat aide of Uio liouao was nuidi 
lu^mr oboio tho giounil than tho 
wont, anil blood on woodun puna about 
7 fool hifl^i TIu oaiUiquoko mack 
liast Unu Uila laiudi, a Inaiiah of it 
going uiidm Um houio Tho main 
body of (ho liouao waa thrown to llu 
ooal, away Aom Uio araok, tho giouiul 
Ihoro Uuinpiug oovoml loot oiul Uiu 
houao bmng olinoal lolol^ wiochni 
All Ihxu Uio oioluud Uio lowa of tim 
010 diiflod about 0 fool, Uioao on llic 
oast aide being forlhm noith, anil llio 
oast Bulo, which u downhill, soenu to 
hovo foUon Hu mack u loigcly open 
and m one ploeo u fillod wiUi walci. 

This duiuhl bo altiiliulcd lo blumping 
A btilo foilhcr on, Iho ciock pnwws 
thru a giauy hill on whioh Ihao u lu 
dumping The Mmidla oay Uial this 



hill boa boon laaod What appcoia lo ^ _ 
be the feet u that the ooal aido of the 


Di H udlwr liniin UINk 


hill ovaindea tho oUur The wfaola lop of the hill ■ more or lea erniiked Cor a width of 
about 10 foot Tho eoat udo u a htUe highor than the west ude, and it lodke an tho (bo 
hdl lud boon dwvedtogothrr end loiaed, tho eaat subasaiiulmg About 1 mile beyond 
Mondl'Bh 0 uao,atibeondofthoiinflh, therauaUadomithahop, end^iaaducioat 
I 7 tho orBGk Hero thaie ■ a brook of 8 or 4 foot lib a watafoU, the oat nde 
thalowor, butthauport, Itokeit^of thaganeialdumpingofthcaaatddeof theomek 
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mlieio It Stands m ai tlio lavinr nbosc Wii^t Moncll’s placp n iikHL os'ei tho WiikIiI 
tuniM'l, tlic liiiiiipl anil tho locks nnu Iqr hP>ng of hnely bioLcn lock anil i oi i niiiili subject 
lo slulcs and othci Intsiks At I^rch'n ploco, 4 oi A milik luiith ol MoiipH's, some 15 
aril's of woodlaiul liavr sliil into Los QaUn Cicok, niakiqg a loifiP (unil Thric aic many 
olhi'i slulcs in llu! iiciglibuiluNxl and many biokcn bom Vaitlia on, tlio ciock goes into 
Hinklcy's Oulcli, in winch dio Tjoina Tiicta Hdls aic situated, and winch aio buiinl iindci 
tlip slulcs llic shikw which oblitci atul Fei n Qulrh at dkyloiul ilo not seem to lia\ c come 
fiom the Clock, but seem to lu' to (ho west iho cisck 

Ibouf /bm miln miu/A of Il'i 19/if HUUim (Mi L E l>a\ idsonl — I urns ramping in tlic 
Santa Ciui Hountiiiis My attention ims liisl aiiestcd by osli^itiuiiibliiignoim, than 
llu' house ticmliliil loi 4 01 6 sisumilri, and this was followoil by a heavy idling moboii 
almost cast and wust A 110017 iK'inUing came ogam fni acvciol seconds, tlicn 1 lie luni y 
sluiek that thiew iloivii tlm einmnci's Tables and oven chons woio ujisot Thb must 
Imve lasted about 4 •«cnnils, it then gioduaUy died aivay The wliolo time must hai’o 
Iiecn all of half a minute Duiing tlio day scvciol diglit slioeka wcio felt, about 2 ^ 
anil 2 ^ SOT* p V , tira lothei heavy hliocks eanio 
^10 iidge on wiiKh wo eainpeil was lull of ciaolcM, languig up to 2 ami 3 feet in width, 
anil m length fiom a lew iivls to U 25 imlu, all ticnihiig wcbt ot noith to nottliweal 
All ehimncDb on tins iidge wcie thiown down, aovcial houses woio comidotoly wicokal, 
blanches wne biokcn fiinn tho beca, while niony ot the tias bioke m two and oUuns 
wme upiootul Hie lani-on booth nl us ivns filial with Liiulsliiles In this can3’on the 
sbafafleation of the looLa is plamlj' sliowii The atiikc is mnthwmt-wulhoaat and the 
dip IS almost veihcol The eioeln ooinmtlo in diroctum with the abiko of Uio sbnta 
Cdd watei was flowing fiom aomo of tlic eiorks I obtainoil a omall botilo of ciude 
od liom Ml Sutton, which ho said was dipt op bom the giouiul on his nci^boi’s 
ranch, aeveial huiuluil golloiibof oil has'ing ion out of the giound amoethe caithipiakc, 
whcio tlieio Iiail liern no sign of oil befoic 
SAyfoad, Sanln Oum CohiUi/ (T Wightinon) — Mi Wigjlitman'e bed tiavelal acioss 
the locnn to tlio south, anil he whs umlei tlio impiession tlial tho luiuse was follmg to tlw 
siiutli Rome liouses ui llw nrijddioilinnd loll ooinidctely, and soiin eollapsisl on tlicu 
fiiuiulnlimifc Hu* livo Lhiiiine>'b ol hiii luiiise woio thiown, ono coming Ihiuiigh tlic 
null Hiinir luiluies lumging on onsL walls iveic turned with then faces lo the woll 
laugp laiblsliiles orcuiinl in Uui iiciidibniliooil 
HaqmA, Santa Ciik Vomly (Miss 11 E Dnkei) — Tlic Iiousc n on the Hist high 
benili uhove tlie siinnii in Hnquel Valley, witli lii^i hills to the north anil the east 
At 1I1C hist nioscmoni of the ooiUiquake, chinincyB weie tiuown to tlic 4 >uth, at llie 
secoiul, iiioiilcl niiuiiiu*n|s, Imokh in the Iihiiuy, liiiil jais m the panti} , etc , weic thiown 
towiuil the nnilli Moiiii' luiiisi^ 111 tlie vwiiiit}' hail chiinneis and objects jioitly tiiiniHl 
mound Hieip weie twsi iiia\ima in llu* ohurk, the iiist being tlie htioiigei, luul tho 
dins lion ol movciiinil ivna lioin noilh to Miuth In the second pait of tlio sliook the 
iiimeiiinil sreincd lo be a twisting one 

CAiZ/mden (0 A AVaiing) — At (Tliitlenden Station ovulcnrc of a most vident dis- 
tuibanec was fniiiul The oAtage of tlie fcneinan was movcil 5 inches weslwaid, an 
upiiglit inano was thiown noithwcstwaiil ujion its boel^ and electaio chop 4 ights swung 
ao as to bleak ojpunsl tho ceding A Joigi> tiamc daily builduig on unclciiNnning was 
moved d f^t noilliwaid, as was a unalln building Tlie oil in n laigo lank was 
thiown soiitlieaslwBid, badly bending the tank a^ ama'diuig the piotpeting shell 
(Sec fig 58 ) Tho lailiooil niheo won not movnl tioin itb foumlabom, but the poiih 
loof was jcikeil nnuh olt and a l,0()l)-poiind safe woa thiown aouthcastwaid upon its 
hack Hiico fieight cam on tho Rklo-tioek, loailnl with beans, wcio tipt ova to the 
nmtheaatwaid. At the tmu! of the ahock a mntb-bounil fici^t bam was lunning at 
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about 30 luiln on houi, a eIumI distance aoulli of tho budge o\oi llu> IViain AlMut 
10 ooifc m ilio niukUc of the tioin ueic tliiown oil on botli Mill's of tlic liiu'k Tlio 
hock at tlio soulhcin ciul of tlic Hijaio biulgo sank fioiii 2 to L fui'l fiu a dihtonro of 
150 yoiils, and botween niiltcnilcn anil the biulga the tiiu'k ivim Ixiil in nn ^sliaixtl 
euivo in arYtud iiliiccs llio einicii'tp im'is ol the biulgp ueiu eiorknl, aiul tlic puiito 
eappuigs sliifinl as Ix'liiic iioUmI (^'P ])I.iio 05ii oiul fig } I'linp is much siilfin, 
oil, ^ 1 , oiul wutpi in llni hills lunp A nuiikcd iiieipaM' was mill'll in llip flow nf oil 
and wnloi, and nuiip gpiS niul siillui bcLuino a'lisiirinti'il with llii'in It is s.iid dial 'anco 
tliocaitliquakolOypai^ngnimallfJinoksliavpIx'ni IpII null s|iiiiig, iillpn M'vpip niniq^i 
til Cloak rhininovb, oml a dcpp udl bocoinci inuiklv 2 oi H iluvi Ijpfinc tlipsu oi'cui 



Ihi m — Ilhiilu MiuHii M biilMnim Bi I hlllmln* 

E^fly'-lwo disUnpl •Jiopkn wpip IpII iluiing Uip ilny ol Apnl 18, niiil 32 that niglil 
Fiom 1 to 4 4uirks wip fpll pvciy iliir llipnuftpi up to May 10, and hum 8 In 5 
nroiiiinl pvpiy nigjil 'I'wii iiiilch iimlli nf Hnii Juiin,ili Cnnlii'Id’H limisi', iil tlip fmil 
of tho hilla 0 5 iiiiIp cost nf tin* liiiill, was imivoil InmIiIv 2 iiipIii'4 wslwniil, and llip 
ohiinniqn weip pmiiplplplv Uiiciwii down, Inil a Iiou'X' ISO ymiIs wphI nf tlip fniill, nltliii 
coii'iulpialily slinkpn, npin'ois Ui hIiowUu' iduirk to lin\s> Ix'pn Iihs hpitip on IhiiL snip 
Ami /win ((I a WoiiniO — 'flip town loigi'lr waiml by vnliip of Imng un snlul 
pouiul A loigi' iiiiim widl nl tlip Hun Juan Mi^siim loll, bill il was no iliiiilil wpok, as 
oUior polls Ilf Uip buikimg apinsu unliuil Only imo m livo chinmpys m thu villagp 
fell, but 111 thp Imtlnni^anil bptwpcn Sun Juan onil IlaUislpi Uio conilitiui of tlic housos 
inilipatps a lu'avipi hhoek on Uip low gmunil. 

■ASTA CLABA TAIUT 

Infoimatuin icguding the distiilmtion of mknbily in Sonia Cliua Volley hoa bciwi 
oontiibutpil by 0 uumbpi of nlMoivcia whoMi names oio pven with tho poingiapha deal- 
uig with the icspoehvp locolilips ippiutcd upon by thoin 
Newmk (F Jfi Matthos) — Neoily all biiok and tilu ehiinncys in tbo villogo wao 
biokcn off, the diicetion of tliiow vniicil Flastci ciackcxl and fell m quontitm on 
tho lowH floois of hotels oml uovonl otlun buildings Time oieno bnokhouaei b tho 
town, andmoalof thofiomodwolbngiBdiowiidnoplIoelaof tlio-diook Atlbodnpotlbo 
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mtu-tank fdl, Qie Buppating tiestlc bemg piaetioally demduhed The bade auffcicd 
a di^t ahifting m aareial jdaoea noitih of tin viUajp. Giacin opened in the pound in 
the vunnity of 2 ainall watveoniee^ but on a Icn exteouve aede than that noted at 
Alvniado Some of them ciost the milioad bock In evniv can they emitted the 
wMim Uuidi (aith the watei) that had been found nnai the Alameda Supu Mill 
In one jdaoej 1 5 milee nmtheaet of the Yillagp, eonauloiible watei wa^ btiU lolt btanding 
m dialloif ponda Acooidmg to nei^bming lanehman, thceo ponds had not ousted 
pim to the eaithquake 

Cmtnvitt* CP E Molthes) — The amount of deabuetion heie srema pcatci than m 
the neighbonng towna, but la m laigo meaiuie due to the pieaGncs of a numbei of 
pooily oonabucted bink houaca All of then had autfeied aavaidvi the nalh being m 
part throun down The bank buildmg waa inoie aanoudy domageil than mo^i build- 
ings, the walls being paaUy demdished and the loof having caved m With very few 
exn^iona all the biek aiul ble ehiran^ya wine biokm ott Window ponea bioke m 
aevaal stores No aaeka m the pound wen found or repoiteil The diieetion of the 
dioek was not apeed upon by leaulenta, aoeoiding to some it waa northnoutb, 
to othma eaab^weab 

A/isnoa Am JohS Tain mail) — Naaily all chimnera wne thiown down, and plaster 
m houBos aaeked, the diieebn of the thiow of ehimn^ya and objeota being chiefly 
fhim notih to south Some obgaota were rotated idookwise, and hanpng objects waie 
eauaed to awmg 

InngUm (F E Matthea) — Deatnictian nmilar m degree to that at Centaiville 
Eveay buck honae was more or leaa axtanaivdy damage, portusib of walla foil m aome 
inatMiflM, and ecaoha in bndkwoik svere common to all The huge buck and atone 
buildmp of the Palmdale Wineiy aafFared more acvuely than any, and laxga pmtiona 
of them snll hove to be lebttdt entudy. Qnlya fewohunBByBwaeleftstondmgmthB 
Tillage Plaatei aaeked and fdl m laiga Adma m BeTenl houaca The upper atmiea 
appeiently auffaed leaa than the lower floon 

Milpilat (F E Matthea) — Needy all dumnqya were here thiown down, b few, 
uidudmg a vmy that odb on the depot, bemg left mteet nmeare no brick bmldmga 
in the villagp and the deabuotaan Beema insignifioant The hotel elipt on ita foundar 
tuna, but waa almaat lepaiied at the tuna ^ the viat A email adobe houae m the 
Boutham paib of the villaga wae taidy demdiehcd, it was known to be an old and week 
Btruoture AwBta-tankandwuid*aullweiethromdown,Bupport end ell, about a mile 
Bouih of town They fell to the south Anotha tank, nmth of town, appeals to have 
fallan to the west Sovaal otha tanka m thia nei^bahood were found mtaot 01 
the two bndgaa ora Ooyotc Creek, bie northan one eufieredeomedlBnuigaby duplaee- 
ment of end aupputa ItwaBunaafetotaavdovv atthetuneottheTint Theeouth- 
em fandge wne found mteet, the end eupporta ahowmg aipia of but amall movameut 

Agn&ua CF E Matthea) — The inaane asylum, eonastang of thiee tall end thieo mmor 
buck buildmga end eouie amall bniiia ebuotuza, eoffaed very eevenly Eveiy one of 
the biiok Btauctuiee was damaged beyond repeir and will have to be entudy rebudt 
Tba mem teihlmga wae lonp fl-etay buck fiboetures aiented north and aouth, 
with large piojeotmg bay wmdom at thOT noth and Bouthenda TheBeweredeBtrayed, 
BO boA buddmga are open at thair enda The fall of theae walla eauaed the eavmg 
in of the roof, and the ™ plaeai of the floaa Numeroua lives wen 

lost, m all 112 dead bemg found m the ruma The adnuniatmtaon bnildmg was partly 
wieokad by the fall of ita tower, whidhoraahBd thru the roof and ell the flome, euiying 
with it a number of pecqple In neaily all oeaea the north and south faemg walk wen 
thrown out, while the eabt and weat faemg walls wen, u a nde, better pre n rved The 
diodk Beema to have been luvth-aouth pmuapelly, judgmg frm thaee data 
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Tbe tall buck diimacy of the cngmo house (100 fcol hi^ bioha oil 20 feet abovo tho 
pound and tell m a noilhMbteily diicolion, without touehmg any othor atiuotun 
ncqucutly window^panca lomamod unbiokcn in Uio lovnn pails of walla whoae uppoi 
pails had been complotcly dcinoluihcd (See plato lOBs, n) 

Tbo CYlcnl ol tho dcaliualion i^ in aomo meaauio duo to Iho me of weak mcntai, Uio 
biiokb haeug, as a lulo, tallcn appaialdy latlun than in ogpcg^ilcB It n bdicvcd that 
woll-built builduiga woi^ not have aulTaicd nueh wliolcaalo doaliuolion as was witncaaod 
bore 

^Zoiao (0 UdpiUa (0 "P ZoUiiuin) — Endeneoa of tbo oailhquake at Alviso aio 
ehown only by fallen ohiiiineys and eointecs and by eiaoked walh of the buck waio- 
liouaea No bwldinga woio dciiioliahcd uul little aciiom damage of any kmd waa to bo 
noted Fiom 1,500 to S^QOO feel west of the biidgo ovui CSoyoLe Cieok, omeka eroaa tho 
load m bont of tlui Bool landi-houae, and aoveiid of them ocour in the load leadnig to 
that house (Plate 140n ) Some of thoao oiaoLa aio about 0 mehea wido and have 
a gencial beaiing of N 48” W Iinmodiatoly aftm tbo ooithquake, water flowed bom 
aomo of them and biou(^ up aiind,whioh was hcapt up about 0 uuduahi^. lliowatar 
oeaaod to flow after the aeo^ day 

Neal the dwdlmg houao on tho Boot ploco, tho ground acltlcd 11 indios on tho oast 
aide of the eraok Tho fisauica past undm tho ooinm of tho dwdlmg homo and llio 
builduig waa pailly thiown fiom its foundation The cdlai boncath rt waa fillod with 
water to a do^ of fiom 2 to 8 foot Tlimo la a capped aitoaian wdl m tho yaid of this 
houao, and ai^t thia wdl la a pod of water 12 loot amosa The went aido of tho pod 
waa Idled 1 foot lii^iei than tho oast vile, and fidi wue thiown out of tho pod A 
bundled feel east tho fiaanreb past under tho bam, anil tho pound aoltlod on tho west side 
Watoi flowed bom oaoka m tho ynid and piled up mid 0 mohoa lugh on both ndn 

Peoplo livmg noai Gqyoto Clock atato that tho watu loae bolwoen 8 and 8 fool im- 
mediately oftor tho eaithquako, and up to Apiil 20 the waUn in thh ulicam had not 
letomed to ita nornial lend At tho biidga ovoi Ooyoto (book, on the Alviao*llilpltoB 
load, tlio oanoiclo abulnionla wmo Uuuat inwaid towaid oath other about 8 foot A 
pilo diiven m tho middle of the slicamj whldi bad boon oul df biflow tbo wataJovd, 
waa bfted aboul 2 foot and now iivn abovo the watci 

About 150 foot luntli of this biidgo Iho banka of tho aUeam aaoked, tlio flmuica 
imming painlld with tho ehonnd and tho land on tho oiook vdo didmg towaid tho 
sticam (Plato 140a) Weal of tbs alioBm, fai an adjommg fkld, walm iiamg thin 
ocMka built up many aatoiloto of aand (Pl^ 143a ) Romlonta of tho viemily atato 
that the water loao 8 oi 4 mohoa abovo toe ti^ of thorn matoilots whilo tocy won 
bomg foiniod, and tost it oeaaod to flowtowaid too oul of too sooond day afta toa 
eaithquake 

In too load rumimg lunUmaid along too west aide of Oqroto (book bom too bridga, 
many laiga aacka igwned Ibve hundiod fact north of toe bndgp too oaoka wen 8 6 
feet wide and 8 feet deip when too pilaeo vna vidted Apnl 20 Blarllier north too oreeka 
were voy abimdeiit, nraetly poi alld with tbo road, and aome wo o 4 feat deep and 8 fhet 
wulo A quaitor of a mde noith of too biidge, tho whdo lood woo dwved ooafcwoid Into 
too ehannel of tho orcok, and with it a largo number of wiDowb and oottanwood tnea 
toat grow along toe banka Just south of plaoe toa road waa brdnn up badly for 
a diataiUM of 800 faet Qna of too largest eio^ m too road wu 6 feat vnde^ 8 fact 
doep^ and moe than 100 foot m logth The bearing of toa touiea at tola plM waa 
N. 23” W For the moat pait the pundpal foatuioa wen apprazunataly panDd with 
Coyote (beak 

At Mib North Whiteomb'a raneh, on toe aouth aide of tho Ahflao-MilidtBB road, bw- 
twem Coynto (beek and Milpitaa, the prune erohard was onekad and toe ground aUftad 
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aft BBveial plaen TheiBiidi-houw, of ooncirtevithawoodaiaiiiin abny, vuciaelcpd 
aeiQBH the noithweit eoinoi oofl wltled alighUy on lha nmlihnost Bide In the book 
yud WGie fi^uioi 1 tool wulo, tunning about N 18” W , with a downthiow of 1 fool on 
the east wic Somo of the piune tieos in the oichoid oie 2 test out of almomant, end 
none os much ne 6 feet Ilic Inteiol dii«pliireincat hne ahowe a iclotivo movement ol 
the aeulh Bide towud the eait Ooneulmablc wmd na^ biou|^il up by watei Honing 
fiom the cioclh in thii oirhoid 

In the lonn of Milpitaa oil tlic ehimnrte weip thiown down, n well 8 finme build- 
ingi The hotel fell fioin itt undcipmmng and ^mL hodily about 3 feet Hie blicctt 
neat it nuc uut dnUiibed 

lI'eiM Spungy (G F Zoflinon) — 71 ip Waim Bpiinga Ilotcl, a laige 3^1oiy build- 
ing; WB^ but J^llv (huiiagnl, only n litUc pliihtoi falhng No buildmgi woio domagpil, 
b4}oiid tile falling ot tno chiinnoya 

ililpitotrSan Jat£ Road (0 F Zoftiiion) — About 0 5 mdc south of Hfilpt— , on tlio 
kblpitBB&n JohC looil, eiaoLs vrcic loiiiicil auoM the load Th^ did not, howevoi, 
apijoai to have any definite diioelion, ami wcie eo amall that no latctal movcmint waa 
diaceiniblc At the County Alma Hioiiao, about 1 mile hoiith of Hilpilaa, two dhimnoys 
weie thiown down oiul oon'UflciBble plar«tci full On tlm noith aula ot the Irndga wliirh 
oioaan Coyote Rim, on the Snn Toac-Milpitaa load, aome eiaoka waie tbiinil but tlmy 
wme evidmtly eauwd by the alulmg ot tlio Tho biulge waa not dAiwmjMl 

The damogp m the aoelion of country lying between Hilpitoa anil Ban Joan waa mauly 
luutoim About DO poi cent ot the oliiinneya wme Uiiown down and m all houacs 
weie ploateied eonaidciable ploBlm fell Aitioleb in tlie houair* weie Uiiown ovor, miI 
much nolci and nidk was ipill, oltho it doca not appeal to have been m any pailio- 
ulor diieolian Ctaeka liLo thow wfauli wete obam\od in the giound on the Milpitai^ 
Alviao load leappeoied on both bidoa of the Coyote Rivei at intuvala all the way to 
Son Jose Allho they oeeui in a gcnmal nmlh-aouth dueetum, it Bocma piobablo that 
then mi{pn waa duo to the unatablo conilitAon of the alluvial dapobila which undiulio 
the vallm* 

AZaiN SoA Road (Q F Zolfmon) — Stnitiug fioin Ben Joao and gmng towaid Alum 
Rork, it waa obaoiiod that the ■diock hod rloci cased fioin on intensity of IX at Ban Jow 
to on mtenuly of VI at Alum Rook No ciaeka wcio tound hotwacn Coyoto Cicek ami 
tlio mountaina, but m the volley at least 90 pei (init of the diinmiya wcie thionn Al 
the mouth of the Alum Rook caii\on, a rouiit ol tlio fallen ihiiiincva levoalal Uie foci 
that the ijciecntagp hod chopt to W At Alum Rock no climinpyh ncip damogtal nor 
hail onv iiioiaUe objccU bciai oicituiiicil, olUiu the wolci m aulfui hatha luul hplnslil 
up olioat a font on both aides 

Catavaao T'el/cy to Eemqicon and viciaily (O F ZoRinon) — Qomg fiom Uilpilas 
touaid the Onlaieiaa Valley, ehiiniiQya wmo all thioon down on the fiat huuls bclwciai 
the vdlogD and the toot ot tlui ipoilc Icodiiig ovtn tlic lulgp to CUaveiaa Valley 

In Calomas Valiev all the buck dliiium-ya wcie thiown down, the thme wme only 
a few m thia valley No damage to houaea ib lepoitod Hi Hodacll, in diaigp of the 
piopcity ol the Spimg Valley Wolm Company, which hoa begun to nonaiiuet a dun 
at the math end ot tho valley, slAtrs that ^le was no diifting of the atiota m the tiin- 
ncla, and that no Hmaga imi been ilone the piopiaty 

Brtween thia plaeo oml tho hcofl of Alum Rock Conyon, the remdanta atotoil i-iia t 
mocha appeaiel aciok the imul in vmol ploeea, but altho this ama m the poximify 
of the Cdaaciaa Valiev foultdme, which poseea thiu thia leg^, itaraa not poanblo to 
veiity then atatementa Mi Robrat In^cson, wlio Inca m aeetionlQ, on the lulgp 
eoat of Calamaa Vallqy, icpmta that the bhock waa not seme then A long 
bottle Btandmg on a toto m hia houac fell ovci, but a lamp on the area not upaot 
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Watoi in a hmw-tiough spill oui, ond tho Itoos ivbyciI m if theic liarl bom a anul 
The nutiiqunke eonsi^cil of two sopualo dieck^ aocoiiipanicd bv a loniing aounil that 
stfcincil lo conn* from the iioilh Sininj^ neat Iiu hoiiae btfaiiio iiiudily altoi the dioek 
and leiiiniiinl so foi 2 ui 3 days Tlio (low of the xpiings uicieased lo about foui tunes 
tlie usual amount 

Along tlm load down Penetonoui Otock, a eonsulnable ninoiml of dfilnis lind did mto 
the load, u many idores obsliueling all liavrl eivorpl fra ixalcsliiniis, but no mmlenoe 
ol eiaeks oould be founil 

In Uu ipgum betwern Alum Hook and llSvngii'i'n, nlioiit SO pin eent of tlio chiiimeya 
vcio tliiowu down, but none ol llu. Imdiluigs weio iiialniallv cbimiigipd 

\s ilip Kaiila Claia Vallov unis onto inmo apiuiiai lunl, llu* iiitnnaly of Uip riicxk pci- 
cppUbly meieasnl At EsTigiomi, alwnit 1 fi llllll^ fioiii tlm lout-lulln, oonsuloiablo dainr 
age was ilonc, all tlio eluimuiva, all Iho loail tanka, and nenily all of tlm uind-mills m 
tlm mnfdihoiliooil loll None ol Iho liounos wcio donii]li*Jii!d, but homo weio diiftod on 
tlieu foinulations 

(II R Jolmnon) — The Pmtec laudh-houso, 3 miles southeast of Evmgiocn, waa 
boilly duikpn, plasler and eliimnoj'a wmo tbwn and luueli oliiimwaio was biokcn Thia 
houBo IS im the giavel of tlip large alluvial ronm whmh have been biult ont along the 
southwest face of the Mimiimcnt Peak Range, wlune the Htirain debouelics upon 
the plain A walci4ank fdl noitheo^t ami souUiwcsl wlieio Uu> Tully loail enmos 
tlm Giyute Rtwt 1 5 miles northeast ol Oak TIill Gemelciy 

At Urn Moyne lonoh, 8 niiln Houth ol Oak llill Oiniielciy, wlmre tlir New Almaden 
Railinoil aosKS tlm Downci mail, umtin fiom liuika uul bouglis wan niulL m a noitb- 
west and aoullmast diioetiim To Urn west of the Moyne lanrli, at iJm Downri laimh, 
a walpr4ank lell to Iho west lli Uoivncu said lliai milk in pans won apilt in the 
mum ibioeUon 

At Urn FOnodot lanelirlinuso, on IJagan Gteek, 7 imlm smilliwcat of Miuliane Station, 
only one ehiimiqy fell ami no didma were liiolm ami no doeks atopt This plana la 
only 8 S miloa luulheast ol Uio faullrlbic ami is siluaksl diicotly upon lorka of the Vian- 
ciseau sciieH 

The Saundiss landi is 3 5 iiulcs southwest ol Mmlinne, on tlie Hmlione mail Tho 
dmok waa quite heavy at this idnoo, die ehimiievs weio Lliiown down, dislics Inokon, 
and poibona of wimt oppeaiecl Lo be quilo adul and iiiaftivn lock milmops weie thiown 
horn the ateep hills imai tho luiuse HciuUi of llie Hauiiileis plaee, 1 0 miles, a water- 
tank was tluowii down 

Stutia Claia (U F Zullinaii) —Newly all Urn biirk ibiiinmvH weio Ihiowii down and 
moat of the biidk buikliiipp vreic daiiiogKl At Raiita Clwa C'lillego tlie mlaiy motion 
ol objeots was dmwn by die Liiiumg ol sIaIucs in llie dmiN‘l Ihiii on aiiglo of 130° In 
tho Iibiory ol tho saino mslitulion lour nwilile Maliies, with bi|uwc basca, lell in Ihioo 
diffocnt diiooliQiiB, ooo fooiiig 8 87° W , anolha laomg N 87° E , fell Lowwd caeh 
othci, whilo tho ottos, faoinfb icsjipotivclv, N 8° W , 8 . 3° E , fell N 8° W Frofobaoi 
RioaidjOf tho Semneo Elqiwtincnt of the CoUegp, slates that tlmvnUoal movement threw 
a wmd-pigp out of a ooekot a foot deep ^la was Iho only ovidcnee at dm Odlcgo 
of verh^ motum 

Camatffia (G F Zoffman) — A eount was mailo of the number of tombatanoa thrown 
down m the Santa Chia Ocnmteiy and dm vwious diioctums m which they fell wno 
noted Fiom these obscivatums it seems that tho shock was hli^tly more mtoDBO 
towanl tho casleily diioctmn than touwd tho wostcily Twenty-hve heaiiatomM were 
down and then leapoctavoduaetuma of falling wwc, 8 N 17°E , IN 82°E , IN 1I7°E , 
2N eB°E, IN 77°E, lE 17° S , 18 58°E, OS 28°E, 88 23°E, 1S.8°E, 
1S.87°W, IS 42°W, 1N.88°W, 1N.73°W, andlN.18°W 
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At Oak lUl Oametciy the laign peioaitogB of tombbtonn fell u aa cabteily diieoiion 
Out of 31 nwwmmwnta ovGithiowii, 21 fell towaid thc Gnat 01 iicaily ao, 0 toiioid Iho 
mat or moail}' ao, and 1 towaid the math oi neaily ao, 8 fell uoithoast, ono fell noilli- 
Treat, 1 Idl aouthnal, and 1 fell aoutiiwGal Out of 6 louml iDonuinenla that wcio noted, 
4 fell tounid the oubt, 1 northwest, and 1 noith Buica then could fall m one diicotion 
an quickly as another, it la evident that the gicateat movement of the quake muat have 
been lowaid the eoBt at ihia poiluiulai piece 
At the Catholio Oemotei}, about helfnav between Ban Jose and Alum Book, only a 
finr monumentB wcie oveituined, thqy fell aa loUowa 2 noith, 3 aouth, 1 uoitliweat, 2 
eaat, 1 west, 1 southeast 

San Joae (Q F Zoffman) — The eailhqiiake throw down many biuik and atona 
buildmip (plates IQSc, o, 109a., UQd, 111, U2, 113), and with the exoeplion of 4oi 6 , 
iiiiiiHjp it ^1 the icbt of the hiiok buildings, inoie or Icsa (Plato llOv ) The damagp 
rtniia to hame houses waa piopvtionately far leas Foity buildings wcio counted, 
howevBi, that weio thiown off then foundatuma and damagod to a gicntai oi lose ovUmt 
In many mstaneen theaa buildingB weic eoiaidetely dei^iahed (Plate lOOn ) Nu- 
meroua wmd-miUh and tanka eapauod, while at lenat 95 per cent of the biiok idunincys 
thmoiit the town tdl Movable objeeta, aneh aa pianos, wue m most ram whed^ 
out into the loom, but ibeie dul not appeal to be any gonmal diioetum m then displaoo- 
ment Water and mud m many instoneoa aio leputcd aa havmg qnuted fkom tlir 
aitenan wdla, but m a few days thi^ lesnmed their noimol oonditum The plato-i^iA 
wmdowB on the uuth aide of Fuat Stiuet wcie eioekod mudi inoio than thm on tlio 
math aide Thia {dicnomenon was not noticeable on the othei atiocts 
Data woio obtaniod of the diioetuma m whwh Uie ehiiimigih fdl fhiuout the town 
Aftei the data wcie odloeted and bb Bbown bdow, it boeamo ovidcnl that 

ahinin 0 yB uaually fdl with the slant of the iooEb 
In Older to poup the direotiona m. udiieh chimnqya fdl, the eudo wais divided into B aoe- 
ton, of 45 dq^ aoeh, starting hom the beating ot Fuat Bticot, namdy N 80^ W 
HieganmaldueetumsofthcBoaoBtoiBaio K 16'*E , B IS^W , S 75”E , N 76" W , 
N 0O''E , N 80" W., B 30" E , and S 00" W Then the diioction of tho foUuig 
of a ohimney was tokm aeooidiiig to the sectoi towoid which it foil Hie atioeUi in 
the mam port of town run nthei paioUcl or at li^it an^ to FM Bboct Bineo tbo 
bcaimg to Fiiat Btroet is N 30" W , that ol Santa Cloia BUoct (jot ri^t an^oa to Fust) 
la N W" E Ocneially tho eloat ol tho loola of tho houacs that laoe theac two atiocts 
wiIlbeN 80"W,S 80"E,N 00 "E,aoilS 00" W , lespcctivdy It was m those foui 
general dneetaona that the groatcat nuinbm of ohirnncva wmo thiown over Tlio eight 
gpind diieetioDB oio as shown on the fdllowmg table 
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(E G JoDfiB ) — Thao \m onl)' one bioken gu mun In Ban Jam, nnud fay the high 
noil of iho buiUmg falling ova , the buoka ponoUnled thin tho aoR oaith to Uio mam 
andfaidkait At the gg^ station, Lho buck lotoit houac vraa veiy badly dainagpd The 
lunth uid south gaUe endb loll out The buck vroik at all 4 omncib looaonecl foi about 
10 fool down to whae lho loof liubacA aie anehoiod m lho walla Tlic aupalicatu of 
one ot the g^b-moking moduun solUod on tho aoutli bule ao tlial it waa 2 indhoa out of 
plumb Tlie wei|^ ot tliii maehma la about 78 Iona Some of tho eaat-uou ooniioo* 
luma m tho buiklmg wao biokcn 

The puiifying houbc, aLu of biiokj sraa totoll} doalioird, all tho walla and the loof 
edlapa^, caiiying tlu nuuslunay to tlio giuunil ami dablioyuig il The ibhof gaa- 
holilm waa full ot gas at lho tiuio of lho outhquakc and waa badly damagpd Two of 
tho cabUiou oolumna wac broken olt m aovaal plaeoa, pmluma of lho lading foil thru 
lho mown of llm gpiS-luddai pciinitling Ihc goa to eaeape Tho diaUibuiing hdidm 
waa ihioo-loailhs lull of gaa at the liino d tho caiLhquake Hie movcmoint throw about 
12 melioB of tho wata out of tho hohla tank Hu oaiiugca on tho lowm aoebon won 
all hioken, tliese being of cast-uon Tho uppm euiiogcs, made of snou^t uon, wao 
ahuned but nol fatokm Oon^daing the vudenoo ol llu dibluibanoo at Ihu pant, it 
u auipiiamg Gial llu mama dul not suITu mme Ibon they dul, bul iho bioakmg off of 
pipes m the buildings anil tho otuahing of molcia imda Idling houara noooasitaiid dmtr 
ting oil tho pis ihiuout lho aty foi 24 houib 

(W 8 Piossor, 0 E ) — Ova tho Sun Joaa aioa, as a wlwle, tho wioekago acema to 
have bocn Ihioan m oil ducetiona, but m calau plooca amno ab^tsyalm appoaia 
It aeoma dou that no atatoment as to diiocUon, amount, n oven duiatum of iiuhon 
applioBtommethaa alimilod aica Hu only dni eabcs of lotaiy inobion aeon fay me 
waoLwoeoacsncu myhoiiu, 2ioiloBnoilhwoBlof ihooonlaof town. Ono tank-booao 
tuineil e[Mully halfway lound, as wdl as upaido down, and ono chimiuy tumod about 
4 inches, both in tho diioelion of tlu hands d a dook Both lobuy aiul vuLual molums 
wao Idt by many, howova About 600 yada fimn mo u a aquaio bndc fouoipnbl 
7 font hi|^, ol whi^ 2 fcol moved about 8 uuhes to the aouthcasl (B 44” E ) , oi lathm, 
du bottom mmed the levarae way On Btovana Gtodk load, lauling aouthwost fioiu 
San Jose, 6 m 0 waUa-tonka on Uu roadaulo fell Oiu of ilusp aoon^ thrown to lho 
lunUuosl, bul oUuis wao Iwulod and scaltaod ua tho by a inixlnro of dl motuma lu 
aomo plam inosl of tho buildmgs, portupa, foil to tho noilh or norUiwcat In Chma- 
town (noilh ot San Jose) it was tho math anil aouth biuk walla that fdl In Ban Joaa 
moat d tho dooka on oast and wool walla ^not atop, but many of thoao on norlb and 
aouth wdla dd, showmg an oast and west motun Tho biidk 7-foot wall aiound tho 
yaid of NMjo DamoSeliMl in San Jobo, on the narthwml sido, fell, but Uial ontha aouth 
didiifit,diho It wasaadked HiObUeota mtluooutid pailof Ban JoaBiiinN flO”K 

Hu amount of nutun diffaa gioaUy In many oabos biidc woik aooma to show a 
diaip blow of 2 indua, aomotinwa moio Hu msulo oast and woat wall of the Ckty 
Hon has a aack of 4 inches Tho front of La Mott Houao (oaat and west) moved m 
aomo fdaoos 2 inehos, in othon 4 ineboa Hu maata dock m the Waatem Union Offioe 
(on the pounil floor of a lugo biuk buildmg, and on tho east and went waU) did not 
atpp^ but tho pendidum abuok both odea of its OBbo many timca and snih peat rldonoa, 
bationng off the vainah It u long (piobably boata aeooiidB) and had to move about 
4 mdua mote than usual m ada to atiike tho case 

About 5 miles south of San Joaothaewaeaaidtobetwotufaaof sraterantheground 
a few bundled yoida apart No 1 had moat of tho water apHasht out) but No. 8 ap- 
parently hod to nano No 2 u noaier the hills, and bedrock ■ naarar tho auEfaeo. 
Hu od tank at tho oonur of Stookton and Folhomua Btaeeta, 1 mile northweat of Bon 
Jeoe) qdosiht over. Many water-tonka did tho aame 
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Saveiol good obanvaB out of dooia ue poaitiTB that the none of tho quake fiom 
tho aouthcasb oiid died away towaid 8aa ^anciaeo In tlie afternoon of the 18lh, my 
wife heoid the noiao of a ah^ mid called out befae we fdt the ahooL iWilt Ihe nui^ 
Beamed to coma bom the ^th or Bouthenat 
Many petaoiiB aaw wevub m the pound Sifting out exaggeiatioiifl) Hum appealed 
to be lather moie than a foot m hm^t The beat obwivm eatimatod the diblanrc fioin 
meat to eioat at 60 feet, othets at much leas, but 1 think the wavea must havo been 
peatoi, foi thcie n no cvulenoo in long bimh walla ahowmg any aueh veilieal eiacka aa 
would have been pioduood by ahint wavea 
Six mUea aouthwe^t fiom Son Josb, a good ofaaeivoi daaoiibed tlm wavea oa poiallel 
mth eeiLain tiee-iowa which aio noitlicaat and aouthwoat, and btalod the wavea 
moved bom him at iig|it rni^eh to tho line end towaid Ban Fianciaoo Six milea nmlh- 
woat fiom San Joao, a man iMhmg aouth aaw the wavea (which he thmka wcic cant and 
went) ooming towaid him, and henoe towaid Sim Fianeioco About tho wwirfiw of 
the quake theae weie met by othci wnvcB, and tho wholo auifaeo iCM^mblcd InllnnUi , 
01 cioaaecaB, while tlio tiei>-lopfa wavod wdiUy To tho man bouthweal of Sim Joae, 
howevai, the topa of the tieea weie almoBl rtdl, while tho tiunka waved ainuoudy Nooi 
me n a piece of pound 10 by 20 foot, laioed about 7 inidics, while about 160 feel aouth- 
aavt ot thia n on aiea about a yaid aquaie whieh diopt 6 POMibly Ihote icpie- 

aent the aioat and Uou^ of an omth-wave 
1 Cbtimate tho dmatum, I think ohnoly, at be tw een 60 and 60 aeoondi 
The wella of tho vieini^ aoem to diow di^tly maiooMd flow Ono 80 to 100 feel 
deep baa been ahttle loilysmoe the quake, and one ncai Son Joao waa iiqioitod aa having 
infflcoaed tho day bebne tho quake 

(M Oonndl ) — On the faim of Ifi Fox, 3 mika north of Ban Joao, tho water pip e of 
an oiteaun well waa faioken off 60 feet bi^ the auifaee and earned by the heave of 
the land in a nmthwcntcily diioetion 4 feet fiom ita onpnol 
Cowi4f food aeu/k ijfSm Jam (U R Johnvn) —At Sohutien Ftaik, 2 miloa aoulh- 
eaat of Ban Joae, the ahook waa fdt quito aevmely Hio load house wm badly duhon, 
but vmy httki ^mwaie waa bioken m tlic baiHioom A 12,00a^loii watci-tank was 
ahiRed ali^tly on ria foundationB At tha (daoe the fiiat pait of the ahock wna thoii^it 
to bo quite light and the aocond pm t hoavy, the gmcial motion was aaid to bo bom oast 
to west At the 64iiile houBOiHuthei Boutheaat onthiB aanie roadfthoiewFaslimdly any 
damage lepoited Even plaatei in hoimn did not fall Thaie waa little dmnage 
at the houaa 0 6 mile Boutheoat of tiio 5-miIe houae The ehmmey dul not fall, but 
diahoB and lampdiadca weie bioLen The movement wea to bo noilhwnt- 

aoutheaat m dueotion 

It WHO atated h7 Mr Ruaad, of Edenvale, that the ahoek waa li^tm thcio than at 
Su Joae A wdkconBtnioted bnok buildmg, which waa budt 3 ywib ago, hod the 
roof looaened and the end walla wmeuaeked About 8 6 milm oouttumst of the Smile 
houae at the Van Every nadi, a ehmmey fell, {daeter on the lint Booi waa badly 
oiooked, and fnmituie alid mound upon tha floor Watm waa qalt fiom a and 
a watai-tiou{^ 

JiiBtiunthweBtofthel2-inilehoiiM,wfai!EBtbeoounlyioadarDaBeB totho Fiaherioneh, 
theie weie eiadia from 2 to 6 mehm wide m the eoBiee pavdly bottom of tho Oqyote 
River Thae waa evukmae of water having beencyeeted from them oiocka, oa there weie 
heape of clean, fine mateiial Mniouiidu« email enhoea It waa mid it tho 
that muddy water came out of theae opemagi foUowmg the Jwieir Waif a mile aouth- 
ead of Fiaher’e, a water-tank waa down 

Half a mileBouthof tbelSmile houae, the Bemhmt imiobbowe,wfaidi was aat upon 

wooden undeipmiuiig, was thrown fiom ita foimdatwii, BO that It leated duec^y upon the 
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gioiDid, 4 foot faithci luuth than ita piopei idoce An old bun ud walcr^ank weia 
UDinjuicd al this wne friaoe 

A quailei of a nulo wulli of Iho IS-mile houae, on Uio oounly load, a vnbu-tank vaa 
thiovn down Going 3 inilca noithmal fiom tlio 16-niiIo homo, Wcbbpi'ii okl laneh- 
houM wa^ visilod Uao baled hay piled in a bun wn^ ahaben down and dooia kaning 
agunsl the home wne Ihiown fiom Ihoii ponhon Wator in both dio eiock (Goyolo 
Bisei) and a wall waa muddy aflci Uic aho^ 

fH n Johimon) — Going lunlheabt thiu San Eehpo Valley to Smith Cioek Uold, 
baldly any evulenee wan aeon of damaga fkom the shook At Smith Oiouk Tlolid no 
china noi plaslci waa hioken, but two ohunnoya worn thiown down 

Im Gatu to Gibog (O A Wuing) — Ncu Ifaidian, 8 milea west of San Jooo, anvual 
ooltagn wcio ahiflod fiom then foundationa All watcr-tanln on open fiamca fell, but 
Ihov that wcie boudod in stood Tho waUu booomo miid4y in aovoial wdls One 
lul} icpats seeing waves tmvding aouthwud along the diivoway, and a man npoitB 
aeeing a heavy wagon move 4 oi 6 fool back uid futh aevnal times, along the diiveway 
The bliodc bi^n vudently and ended huddraly The mtonsily tlimmnhed unifbindy 
lioni Mciidion towud Oampboll Al Campbell, G8 poi cent (51 out of 8D) of tlie chimneys 
fell, but the {dasteimg in the houaca was not badly injuiod Fiam Oampboll towud Ln 
Gatos (ho intensity airily iiunoased At Lea Gatos 78 par rent (07 out of 86) of llio 
eliininoys fell At the diaUlleiy 4 miles wml of Los Gatua ooniadeinblp ilninogc waa done 
The aoumd llooi waa moved ohout 18 inehea towud tlm nmllicoiit, nining the wall to 
bow out on the noitheoat bkIo Many of the luge va(alialding2/X)O0dloiia wcio dudmn 
olT then auppoila and aovoial srara bioken Iqf tho falL Tho ahi^ in Lan Galon, howuvoi, 
was not so budden oa to eauba aoiioua injmy to biiokwoik or plaatoiing Tho buwncea 
put ol tlui town la built on 40 foot of gia^ ovulying ahalo Only two atones In tho 
Los Gatos Oemetfliy wore ahifted 

At Alma the ahoek was of about tho aanic intonsaty aa al Lea Galea Milk in pans 
sms neuly all thiown to tho noith and south Tho Hoiidl houae (see idato ]07n), 
neu Wii^l Slalion, is dueeUy ovoi tho fault and Buirered moio than uiy oUun idaeo in 
tho vuanily of Wii^t Station, tho at looat 5 other bniklmgs boLsram Plalohin anil Bky- 
lond svcio bully sneekad Going fiom Loa GiUoa tasvud JEdonvalo, the dioek sraa aoniO' 
what li^hn than at Los Gatos, judging by tho dloet on ehimneyn, plaateiing, uul mov- 
able objoctn, but at Mdonvalo it waa a littlo stiongn than at Lea (latoi, aa ahosni by the 
damage done to the luge bmdc oannmg fkeloiy All tho walls wno badly otabkod and 
the tops of die wallB feL Tho top of tho hre-wall abovo tlm loof sraa diakeii ilosm 

Omtinuuig to (ho aouthwcsl then (3ayote, it sms about tho aoino aa at Loa Gotos, 
dimmiahing a htdo thiu Modrano, Mingan lUl, and San MorUn, sdioio it had about tho 
same mtondly aa at Los Gatos Neu Oqyotc aman iiqioila luviog soon a norlhsrest- 
soulheasl Cenre move m smvo^iks fashion, beginning at Uio aouthan and, and ho hoard 
a noiBO coming fiom tho sonthcoat and seeming to poaa ovor him Anothu man diivmg 
along tho load ncu San Martin, board aiou^his harBobceafflofhghtonod,bofarotha 
diookcame nouds of dual aruss in the load and tho meek neu l^sras rendered muddy 
by the shock At Morgan Hdl about 04 par oeia (18 out of 88) of the ehimnoya fd^ 
and a 1-stoiy eonoreteblook budding waa badl^ damaged, the wlulo bunt having foUen 
out A 8«tory rooifaieod ooncratobloek budding sraa not JiMgail 

At Bucku, 8 mdes noith of Ghlroy, tbo dwok aoerna to have about tho aamo 
Tho Bohod building sraa buDy damagiDd, and sovttol wmdosra srare farokaa by the tsnatlpg 
of the bamre At Ghlroy nearly ewy diimiiey fdl, Bre-walls of bndc buildmgi srare 
threwn dewn (plate 114a, b), and dudf goods srorelugdydiahen down InthoMasons 
and Odd FeDosnOametary, out of 180 stones ovw 8 feet toll, 81 ioQ Aqdindnoeldiaft 
fdl north, and a square one fdl south, but all tho rest fdl east or srest» tho tho toll doba 
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nrimnniilj Tdl eut or west bocaun they £aeod east Tiro narKlo dioftb about 8 fact 
liig h WHA hmhm nft halftra.y up, the lowoi pait ami baao being unahifted InUieOalh* 
(die Ooicteiy 10 atooM out of 67 fdl 

In the hilk between Loe Gatob and Gili (7 the diode aecma to haie been aomewliotka 
BBvere At tbe Now Almaden minea, the tope of 2 buck fuiiinee ehunn^a, about 60 
fwfit talli were bioken oftj but the fuinacea wna unhaiined and the undeigiound iraik- 
m gp wnaniMiiiiii Aboiit 70 poi ccnL (10 out of 28) of the chnnn^ in the eeUloinont hcio 
(R««MiinHa) « m bioken off A loud Idee thundei la lepcn Led to have liavdcd lun thr 
WBid down the eanyon, Hiiii.iTmt^ iseceding the diock ^ua haa often boon henid aineo, 
unmin tfy undeifootj evon when no ahoek baa been fdt 

So^wBid horn New Almnden thiu the hillf the houaea on alluvial land aufleied nolieo- 
ably nune than Umiwa an moie aolul giound Piom Uvaa wealwaid to the aummiti tho 
inionity npidly icwo OB tlw fOiUlt waa appioaehed Two milea weat of Uvaa F 0 1 and 
half a iihIw eaat of the Bummit, an. eaat-and-weat atone wall, budt of looae bouldua, waa 
thiown moatly northwaid, watei waa ihiown bom tiou^ba towaid tho noiLh, and all 
atieaiiiBWBramuddyfor2dayBarLei the dioek,wliilB in welplacealliBie wBaanotiocaUe 
aattlmg of the graimd 

Bonthwaid bom New Almaden along the eaatein aide of the vallqy, the dioek umbnnly 
iwpnwl in ita mtenaity thin Old Gilny and Ban Felipe to Hblliatei At Ban Fdipc a 
laigp atone cheena faetoiy waa not damaged, eveept fm a few eiadta ^nio lako 0 6 mile 
weat of the villaga waa oonaiderably alined up, and watoi bom a bill load tank waa thiown 
80 faat aeio% the load AeonaideiablQiumblewnvheBidBllthiuthiBiegion, onepei- 
aonaaya it caine from the Boutheaat(tiavidiiig down the vall^, anothoraByaitoamefiom 
theBouthweat 

Along (he laihoad bade bom Qilny to Baigent, nearing the fault, the mtennly naa 
eomdanUly, but the motion ma a dow, awingnig ene Water waa all thrown bom 
leaervcdn, and tnaa awayed violently, ^t plarteiing and ahdf gooda auHoiod littlo 
At Baigent all loose ohgecla weie thrown about, but no bmUinga wme ahiftod 

(A J Ghampauz )~~ About 00 pei cent of the ohimngra in Uilioy fdl, tho pievalling 
diieetum bang oaat and went No bame houaea wne thiown ob thou foundationa 
Bnek wdia wen damaged atthetopfaytholallofStoBO counea of hiii& Moat of the 
jdaatmed hoiiam auffei^ the aackmg of plaatar No endn wnro found m nada or 
pavementa At the Oemetoy, abont 60 per oant of the monumenta wme overthrown 
Of die fdlen ono^ 06 por cent woie thiown in an caat-wcat dueetion All monumonla 
overthrown had aquaie baaBO 


BOEUaXIK TO FKllST YAIXBT 

NoBisfw (O A Waiind — At EdDwter ({date 114c, n) the chief damage waa to tho 
Qiangeraf Union, the Eoohdale atoia, the Gathdio aehi^, and the fliohouae The two 
atarea were poorly budt, however, with large noma unauppoi ted by paititioDB or oohnniiB, 
while their aholvea ware heavily laden with gooda The adiool waa on tall undorpuiniiig^ 
very di^ly breced, which allowed the buddmg to lordi nathwaid aiul aettla to the 
ground Unauppocted parta of the fiiwhouae w^ (2 bnda thiek) bdl outwaid, but the 
portion braoed hf poata and tio-ioda waa unhuit Bialg^ve out of 128 ehinmeya fcO, 
ornperoent Beveral locked doon were thrown (g«i,m one eaBo the bolt bemg bioken 
(ddaettlorieDBemben when the bnainere part of HoUiater waa a dough Anarteoan 
bdt alao paaBBB thru the town, whuh may have affected the mtenaity along ita path 
(A J Ghampreuz ) — Fraotically all ohimn^ fell, the prevailmg direction bemg eaat* 
weat One bame ho«,"B(dioold the Sacred Beart,*'24toiy, waa oompletelywieokad 
The foundation gpve way in the front part of the bouae, allowing the floor joata to drop 
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Thn house was on the oulduila of town end on riin^y ml No olhoi fiamo houic wb« 
rinnuigiBd Two bnik huilduigs, of poni canslinclum, pollupvd Tho outoi walls pivo 
way, allowing the intciioi to diop 

(JumcB Davi<> )— Two ahocka weir felt, of which llu^ voond was the Hinngpr Tlicic 
iia>« an iiitvival of 3 oi 4 seconds of lc>(^ motion Ixtwccn Lhow nuuLiiiu A iiiiiildc pio- 
ciHlcd llie sliotk bv a wcond ni ao In iiiy hou*ac a puuio anil oilier lunvy olijcoUi wcio 
moml on a polhlinl Hooi ‘4i that the noithcnih moil'd 2 m 8 Lvet out mtu Liu* loom 
faitlici than tho south omls I was staiuliiiK at the liiiio of tlio lu'avii'hL sluiok, anil waa 
Lhiowii liom sale to sale in a noith and aoiith diiccbon Ftoiilc la'ic all agieo an to Iho 
1101 Ih and south diirotion ot the uioiiMncnl Mml Lhimnoyv tell iioilh, but somi* Cell 
cast and not FkIuics on oast and weal walls, hanging hy bipglo wiics 4 to b feel long, 
swung fioin 3 to 8 feel along tho walls, leaving iliHLinot srialolica Fiotuin aiiniluily 
hung on lanUi niul south walls simply tMuiulcd back aiul foilh, leaving iiuintuica in tlie 
pknlciing AVatei-tonka seem to have fallen tot lie lira Ih always Thicr limk buddings, 
coch 2-Bloiy, 1 old and 2 now, went down flat, siul 2 otheih u cic badly duiugnl Wooilmi 
buildings in genasl wme not dainagcil o\ 0 (^ tiuii tho fall ol chiiimiqrs Tlic Uolliolio 
convent, hoim'cr, was injuicil 

Tlunc woe no ehsiigics m tho giound at Ilollibtci sas i‘ some slijdit oiacln in tin vrainity, 
but a small peak ncoi Santa Ana sbovrad a laniMidc down ith siihi> lace, plainly vihI^ 
at a dhlnncc of 0 miles A liitge loek, lolling down a hill in Hants Ana Volley, eiosheil 
Ihiu a houM and killed a man 

(J N Tliompsoa )— All hiiok builduigi woie clntioynl oi laillv daiiinged Tlieic wao 
8 ahotin, lasting m all about 60 bcconda Tlw fast apiieaieil to lie iioilh and south, and 
the Inst pait ot tlie ncoonil slinck ap|iniied to be a twisting nuitinn oi a i liniige to an east 
and west motion My ohinineya lell fiibl, and noariy to the south, llieii at the last 
motion my wiiid-niill and tank lell to the west The lumt daniogp was duio at lhi> okao 
of the last sibiation A sideboaid o^mil a noilh wall was moveil sovmal inohca to tho 
south, and a clock on Uio same wall was t hiown to Um souUi A lied ngsinit tho weal wall 
moveil kcvasl mohes to tho east 

l^oiN Hollukr to San Bamlo (6 A Waiing) — Tho elfcel of tho alioek upon alluvial 
soil is wry nobocablc In tho hilk tonraid the Stayton Miikh tlw ahnok was so focblo that 
it was not noticed bymno people Tina Biowa’a, Los Mmeti)n,aiuIQuian Hobo Yalleya 
it was genaally only sulhiaent to Uiiow tho moam fiiim pons of milk The often lepoatod 
stmy nt the man wlm was loUcd in Quuffi Babe Vallqy, by a lolling bouklei eiushmg hw 
house, n not to bo oeoeplcd oa a measuie of the inlonsity Sovcral loose loeln wmo 
shaken down m the ncighboihood of Santa Ana peak, and apnngi inoieoaril their flow, 
neveitlioIesB the shock was vriy light 

At Fslmtog^a wiiuny, m the hdhi nouthwost of Tics Pinos, iho idiock seems to have boon 
mue aeveio than ebowheic in tho vioinity of that village Fuimtino was movctl, water 
was thiown horn tioog^, and an adobe budding was bniUy naekod Ono low bniA 
wineiy was unhoimod A distinct lumUo pteecd^ tho shock, 2 dntiiict poiiodo won 
felt and the khook hconicd veiy long Thcie lo a small lake on tho Folmtog plaro, and 
die giound acems latliei msik^ FOwidily this had somo Influeneo on tho inlonsily, tho 
thoie IS leoBon to bdieve that the piQjectian of tho fault pouca Uiiu tho hdls in tho im- 
mediate viemily 

At Ties Fkaeb, out of 18 ohimnoya only onafdl and It sras unstable Shelf goods wme 
almoflt unafleotri Tbne a hud loi^ (puiiblano u shale) in plaeo, however, at a 
depth of 2 to 4 feet, at Ticb Fmoa 

Faicenee, tho south of Tieo Pmos, was mora vudontly shaken, for it stands on giavd 
Milk and watet were spdt oomowhat, and a fow toll botUeo wore thiown bom tho ifidveo 
Watm n sold to have spoulod up in tho flat land along tho nvu, 0 25 milo hom tho otaeam. 
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Townid tlio Cimiigx Iinio-LiluB tho intenntr Ip^umI eonsuloiublf One man In the 
fool-hilh 4 milisB aouUivcst of Fhioeim, icpoite ueing a xnxv coming umlwaiJ Him a 
giamfidcl, jmd BOinc oaLs naming ooniiiduably, Imt he diil not hi'ai uoi feel any fhoek 
Foui mills Miithwcibl ot Fainuca, a haiigmg lamp fiwung shong|y ea4 anil acsl , and milk 
wab iipdt fiom llic pana Al llic Wiln«, in a gianitio icgion, Uio a dhtiiicl noiw is aaid 
to lio\c piccGilLd lira tliako, only one sli^l hliock waa telt, and that nab not suflioicnt to 
Rpill watoi fiom a lull buekrt blanding on a taUo Along iho iivci brtwraii Fhiocnca aiul 
Hulheiir, a distinct vmtical motion s icpuitcd, eauhing vci^itcd wuulows to he tliiown 
up ami doanj and atovc-liila to dance alnut. Liquiib wue alion^\ ahvclcd, as woio 
tioGB and banging lamijs, and a few aiLielca weio Ihiown fioia aliclrcs 
On lira aftcinoon of Juno 13, a lady ncai Muibeiirf B milts boulh of Fhracnn, wna 
talking ovci tlu> likiilione iritli a liicnd in llolh^ei The latln wiLlcnls gave a slaillod 
ciy as a dight caitluiuakp shock oocuiied It ms lolL at Uidbeiiy sevoial Boeonda lalci 
Fiom Mulbciiv hi fUn Bcmlo the blrack uiuloimly lessened until, at lira latln idaee, 
nltho distiirall> Icll, oven liquiila wiie not rlnluihotl bt it 
Thiu Bern Valiev the only noluranblc eflrcla of the draek weio the bwmging of Inmin 
and tlu! distill hiincp of wata suilaeca Little oi no sounrl was Irasid m Beai Valley, but 
Mieial tnKiidc noticed d distinct ikiukIs of vibiulion It begsn easilr, laiiully ineioased, 
and then, alloi a iiausc, tlieie eanu a hanlei duke At one hoiibc a lamp hanging liya 
(JiBin 8 tuct long is bsid to have swung luutli and south neaily to the coiling AiUoln 
on ahdves wcio not moial, noi loosi* window liglits sliakcn out At lira summit at lira 
south aid of Boat Valley, about a buckoinil ol watci was Ihiown fioin a baiiol onlj' twD- 
thiidii hill, and eicsm wss Uiiorni nnilh ami south hom pans of milk lime also tho liang- 
ing lamp swung faliongly noith and south A man uuUloois bocame dis^ and nauscBlcii, 
but did not at the time icohso Uie cause 

Thiu the aonlh end of the valley, hanging lamps vo aaiil to liavc swung east and west, 
and wain is soul to hnie spilt innstlv oast ami wnt Hoieial pooplo became duc^, 
but the motion seems to have been loo slow to bo Uislinctl} spiirccinblc 
Al the Fumadob no loose looks woio tbs|ilnBcd, so the movement must liave been d|(^t 
Tiavdmg southaislwanl fiom San BeiiiLo up the valley towaid IIci jisiulos, lira motion 
oonaistad of loiqpi, dowse vibiulioiis, and was of lamaikably long duiahon In goneial, 
the effect wia only to sol lockmg^haiib in motion, caino doois to swmg, and tioes to away 
Juat south of Uui divide between San Benito and Ubinandoi Valloys, Iho uilensity loso 
notiocshly, the bhook Uiiowing a lamp and dock fiom a bhclf 
At Ih inandcs, pans ol milk oiul Uouglis of watei ivuo almost einpticil,and many mmni 
shocks have been felt siiice No luiiso was hoaid bdoic the cpiako, but a lopoil as of a 
blast iinniodialcly in ccnied the second (liucknt) poi lod ot vilnalion Thw is m an uplaiul 
valley 2A00 feel ekwalion, but the gcouiul Booms to be lull of water 
In die inounlaiiraiw aciivnlinc aioa Inilaccn llmiiBiuloB and Now Idiia, Urn dioek 
was ovuksilly diglit, as nothing wns notical to have been diatuibcd al Binith’a caiiq) 
At New Ichia a few bottloa and li|^it aiticlos wac thiown hom ahclvcs, doelu wmo atiqife, 
and a few bucks loosened hom a building mceted with mud mmtai , but diimncya wmo 
not injuiod One buck fumaoc was eiaekcd, hut it was not popcily biacod Only 3 
minoi shocks have been notKod al New Idiia The mtenmty was about tho —"»«* aa 
atHcinandci 

In VallecitaB Valley, at an cknalion of 2J)00 feet, Tmbaiy rodm arc ovnloin by 50 
foctoi moio of ollnvium In thiavalley, pans of milk wmedig^tlyapilti but nolhing was 
fhiown horn shelves 

Fiom Ban Benito southwaid thru the Bittaimtci Valley, the inhmmty IcBBunod, 
and onl} liquuh amo affeeted The motion was too di^t to be appreciable to aomc 
people 
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PneU Yalky (D 8 JoiJan) — On May 18 I nciil lo rPiOBl Vallr^, iii Uie soullieast 
era nor of Mrailmra County, iiiile> cail ol King City 1 hral Inniiil Hint ruiiililiii|pi 
wrao ficquonUy hcuil in Uio valley, ond Ilut {nmiiiIp imu moving out on olcouiiI ol 
Uivni Thne wm liUlc tiaeo ol tin* ciullu|unlra nt King City Al liiiiiiiak, lb nllk^ 
oai>»t, diinmcys weio thiown down ami a iiiikl carlliqiinko mvi loll Al Pnisl Valley, 
winch IS iicni llu‘ line ol llic old fault anil al llw Miy lout ol the iiinin iaiigi> of llu> (lor 
vilun, tlic cnilliiiiiakc diock was nij scvL'ic,aiitiaipnll> craning fioiii tin* luiilli Cliim- 
ut>s weio lliiowii ilown, dishes wcic Iniiken, ami the lonteiiLs ol llw HUnv Uinwii ovli 
llu‘ Horn Ituinbluigs wcio alleged to lia\e lieen lieaiil a man iinninl Clcrage Jhow. 
lie liiul been liuiitiiig in Llio inounlnins, ami «au1 Iio IuuI licaiiL imiMS liLe cjumcmoding 
in Uio giound al nielli Tins was lx fine Ihc gicat bliock 
lluue wrao dighl lonrUlules aiul riatks nlnng the cilgo of the envfc lianks ^lero 
IS, liowovm, no lioee ol die gieal eiiiek m the s alles' No ono lioil ■‘ui it qum tlie stage 
looil, and tlic oil pipe lino lirmi .Vlcakle, in Ftesno Ooiinly, gpcs Uiiu lo Uni Salmas 
\ alloy wilhoul any Incak Tliu ixuiile soul lo be moving out ol the volley wwe two 
liiglitcncd women up in a ninuntain gnigo, whose IiusIioiuIm luul gone lo look aILn liiuiifis 
111 San Jose It ih cviilent that the mam naek dnl nut leneh on lai as Pixst VaUey, and 
llio blioek at that point was not veiy dillnent fioin lliat at Mon Jose, euept Hint llio 
blow wan lurao duoot, with le^ twinting motion 

uamaaY bat abb iasiwabd 

QiWt A/iontoey, and Del Monte (4 K llUch>) — Al FOcilie Ciiove vivy hliglil 
ihunogD lesulloil from the sliock, alLlio arcwdmg to iisulentn Uie vilnatuim wno vray 
flcvne, in a luntlieoal to soutliweet diiochon Oniji' one m two lunnoa luul diunnqya 
ffloeked, Uio thme aio soveiol niasMve chimneys, some with liravy rananiuiUd tops 
Tim town n Mlualid on maswve iiraidmitio giuiitc, and Uio cmiilying soil w not deop 
Ila mlualran was evuleuUy the icasoii lea Urn difdiL tlaninge ilmm Olim raeiOe Qiovo 
light4muso IS utuated olxniL a mik> Miuthwesl ami this iJuiwisl nnne Mivera olloeis Tlio 
hump u endoseil in a iililied metal haino whrah jpsis on a lirlek tower oiul dome Tlio 
Mlxabon of the iiIh eaused Uicm lo alilko Uie melnl diiniiicy m tlio oeiilei of tim lop 
oml dent it on the costmly side Tlie iimhon of tins uiiimi ixn Uoii oauuisl Uio Imek domo 
Miiipraling It to onek imiiicdialaly at the Imso of Uio euived doiim Thcio wu no 
ilnplocamonl of biirks, the eiack Ixung a lino one, viaiblo boUi wnUun oiul without tim 
town, and eomideldy enciidmg it ^le li|^t>lmu*« m built on a annikluno and thm a 
an cslanalcil tbiekncia of 80 loot of ooiid uimn Urn undnlying loeln Tlia aand foumlor 
bon piobaldy aocounih for Urn apparent^ gieatn mtmiaitj of Urn dmek horn than m 
llm town 8onm of Urn objoets in tim looms of the houso wcio alao dii^illy 
JudgragUminlonaty of timcaiUuiuakoliy Urn damago it did in i*BoiJlc Ciiovo, it would 
probaUy bo claasod as VI in Urn Road-Enol aeolo, aa it waa bcvon enouf^ to asraken 
praohe^ ovoiy one, tho no windows wno brokion, ao for aa eraild bo aaeeilainod 
llonlcnqr npomn^ praelraolly the aame mtondly. I oendd leain of no tlwMfl f* 
done to Urn bouses, Urn only domogpiopratod being of Mune^aoBwaio in a few atoica In 
Boom houBCB fuinitme was mmod di^Uy, and tepdmavy pmeea sraro ovorluinod Tha 
town, him Fkeiflo Giovo, a on a good lock foundalicm, but m plaeia tim Md a doop 
Del Monte auffoied tim meet, oa praetically ova> ohimncy of the hold was nadmd or 
thiown Theio wmo ova 00 ohiinniga in tho hotel, ami half of thorn wrao Unowm down, 
one eradilng thru the loof on Urn west aulo cd Urn hold nod cauaing two fatolilioa llm 
diiimiQys woe toll and top-hoavy, having onmniental tega, and whib Urn damogD to 
mtonor of tho hold sraa vray di^t, ahowing that the oarUicpiako was not of a vmhmt 
type, Urn yibntimawarosu^iont to tluow than topdmavyehinin0ya. Thohobdaon 
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■lluviiim, and the pounds buiiouuding it sio in poit "made" land The poundb are 
suioundcd bt' muahv land, pouch, and bond-dunos, and theiou evidently a CNUiaideiable 
depth of on incolieient, mln-ealurated fonnation auppcnting the hotel, tlih piobably 
ev^aim wh> Del Monte buIIoiihI ao much moio than Monteiey The hiouies adjoining 
the poumlta vcil not iloinagnl, with the evceplion of the achoed-houeo, which had ita 
chimney eiacked nt the have 

On the load cabtwanl to ijaliiiah horn Del Monte, no inublo aign^ of the enrllujuaVc 
umc onoountoied until the Saimaa Rival waa loaeli^ The Salmas biulgo was moieil 
muthoily ae\eial feet, aecoidutg to lopail) and the fiamewoik waa bioLon u as to 
lendei the biulgc unaole The faridgp butlin down the aUoam, on a wagon load fioni 
Clastioville loihoad atatum to Montaqr, waa also domoged by the hbock lliu budge 
oioMb the iivci in a noithooat to bouthwest duoetion, and » auppoited 1 ^ foui tiaia of 
pilpta, bomid aionnd with plank The two endpime ncie not mbplaccd, but the two intci- 
mediate uiuh weic bent a. biokon ai then bam and >Jiovcil ovn to the iioilhoast, caub* 
ing a sinkmg m tlie ecntei of the biulge ot about 2 Icel The damage to Uie biidpi waa 
due to die violence ot the ahoek, and nut to a >401002 ol thi pound, as the amount of diop 
in the unta ua* equivalent to the idaiiUng position ol the two intninodiate auppoila 
Ctubmille to Saqud (G A WaiingJ — Caetioville, bung on wild pouiul, was not 
SBiioudy allKted TIuee elumiicys out of about dO foil Objects wuiu tin own mostly 
weetwoid The quake wee dohciibcd aa hapnnuig him a bubtciiaiipan blast Two 
poiiods wmo not notiocd, it was fdt Bb one aontinual vilaaUon, etoatuig vny gpiiUy 
The wheif at Moss Loiuling buoklod up and paiUy eollapeed, wlule the waieliouscb wnc 
wiooLed 01 loll wcstwaid CPlolc llOo ) At the holel a^ bloicb on the mninlaiul, hiiek 
ohimnaye fell, bub ploatoimg was not aoiiously riackiid 
At WaUonvilla about 20 pot cent of the ehimnoye wao lioken oil at Uir loof-liiic, the 
poalei putian bang neei to the 1 ivoi Sen nal wne cinehcd ami twihUsl but nut tin own 
down Foits of a tow buck wnlla ncai the iivoi Idl, and oonsidumblc ftctlling ot tlm 
pound took plara in Chinatown cm the aouthoin mlo of the iivci (jL*lalc llha ) 

On die highei pound bctwcon Walaonvillo and Aplm, the bliook waa liltk* fdt Thera 
was no movement along Aplob Clock, boUi wagon and lailway builpw lieiiig imalfcolod 
In ono old house about half the plastm waa Aiown horn every noithein and wiitliem 
wall on the fiiat flooi, but not fiom die oUima, noi fiom tiui uppci looms A liuieau 
won mmod caalwaid 3 fool fiom dio wall, but no odua fmnituio waa luovwl 
Neoily all the ehmnuqr^ at Onpitola fdl, and nmdeialdo plastci was hhnken horn tlie 
nenth wdls of tho hist flocn of Itm hotel The vibialion la said bo havo horn olmoat eiH 
Indy eanb and w«l, as diown by the aadh loeka havmg boon biokon only iqmi tho oaat 
and wcbt windowb An non safe hcc to movo noithwaid was unmoved, but dm plaster 
on the appo<dlo aide of tho wall baek of it (weal) was broken A caso of ingmurholcB 
imbng on top ol tho sole slid to dm coat edge, when it could as oaady havo oiovoil north 
Much aaith fell liom bluffs neai tho tewn, but thae waa no qipiooiable effeet cm the 
bui f At tho oountiy budge bciobb Sequel Cierk, the pound at the ceet abutment dwvod 
mwBid, eiacking the raiwiote and bueklmg a wnta-pipe 
In die low pound at Soquel, nonily all tho cdumneye fdl, but moet of those on high 
pound stood Much plastoi fdl and goads were thrown bom the didsift in the buiniicaB 
auction, which is diMe to the creek The end Bbutment of tho eoneroto wagon hndgo 
over Socpid Qedc cnaidDod vmtieally, diowing that dia soil movement ariwiiliri this 
fai up cicek Thru Delmai, Srafaiight, ^ Twm lain nearly all tho p himim yn 
weie eithei down or twisted part way around and left standinp on inwinBi pumber bcang 
duihtwiatod Tlicdu)ckiaaaidtohavoeflaiCBuddonly,dnniiiiBhed,aiMlthcni,ataaMond 
jdt, cdiimnqya fell Tieca moved ndewaya oa sndl os swayed, and all anhnala wme mucdi 
fiightenad One smell aUeom has itimiMihnfi m flow. 
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(D Stilling) — In tha Ftajnio ValWi on Uip )M3owaii laiieli, nl a ImmuI iil (lie inn, 
onneiooi nuno of oichnid line nuiik about 2 feet AtUiiviIJuiiiiiig,iiilun lliciivia iiiiii 
punlli'l with the ehoiu bne, tho ^tiip of Innil n vbiiuhI Icn iiiili-< A ri>uk, ui inllm n 
unk, eboul 20 feet wide and 4 or S furl ilK!|> lan unili*! tin* Iniililiiiiei iiiul mil lliciii 
aeundci The ollicc building bclnvcii this naek niiil tlu* inn lui*i Iki'ii niovnl 
bodily — lanil and all — about 12 fpcl towuiil Ilia iivii Hniiir ol IIk* cini'kt iiiii iiilu 
tho ocean At Ncpoiisol aiul Saliiioa tlu* iiilii^ uiuln the iniiiilv liiiilgni was iiiin'vil in 
Bomc of Uie bents at least 10 feet lowaid (lie inn A hi'l'Iioii iinui wliii hlfiwl in Uio iiiulsl 
of the eincLs at the end of the Neponset Inutgu was ilinirlinl mill spuiliiig wain 

B2UW1S 10 8AV LOIS OBBBFO AID WISTWASD 

qf th» SueL m AUuhhm (G A Waiiii|d — Alllio tlio Huliiiiui inn Iwil sank 
ncBily 6 foot at King City, and the wulo suuly hulloni at I'liivo Mik* Flat was iiiudi 
docLoil, the wuUinniiiost ovtension ol cuiiljniHMn tiaoks idling llu. Ihiiik wns fouiul to 
be about 2 5 milcB aeulh of Gon/alob Inidgi* Fioni lu>ii> tu thi> iiifiuth nf dw iivei the 
aimeln arc poiallel with Uio iivci bonks 

The movement at Goiiialva bi idgp was iiinsilj uii Uio wobl laiiik nl the hlioem A wiiv 
fence bonding luuth and south was torn 0 iiu'lus n)iail Iwio, ami wcaKkni pill's at llio 
Bouthwpst end of tha biii1gp,'did to bi' ihnou iluwii 7fi rivt,liavc Iktii Loin Inobu and 
moved fiom plumb, thou oiiginol u|ni^it ixrobnii At llio iiinlliraMt rail nl llir Inidge 
the piliH aio undialuibod, but tlu* huifaco mhI anil a who fniro liuvo iiunoil lolabvciy 
18 mebn noiUiwaid (Hec hg SO ) 

NorUi of Gonalee budge Iho hsmncs oio iiuntly on llie wnl Mile of tlio abeam eluiiinel, 
and reach a maiinium wulth of 18 uielies Ko cvuloiirc of aht'oring could In louial In 
the oreek bottoma west of Chuolai, saiul natnlels liegin to aiiiicaT anil lioeome nunieroua 
along the abeam lunthwaid 

Near Agpnda, m the knidaiitlii, ifa a nni kml aica noaily a mile horn llie nvi r, inoliably 
along an okl watei coiiise, while saiul nideili>lB aie seaLtnnl llnii llie nirliaiilN At 
Spieekels tho movemont caused much ilniiuige In flumes, k'WI'M, luul waln<iiiaiiis, nnil 
hoin heic to Blanoo the ihrep soil ol the uljainit hehls ih iimeli nneknl ami in ]i1mis 
B unken and doited with wncl ciotnletB 

Tlio county budge auuthof Salmas was lonilnnl uiwofo liy the iiuivemenl rif (he pins 
at IhoBouthcincnd (Flatel28s.) OnUmweslIiankiuau llielnulgensnicsoflieoidini 
oiaeka havo tom up tho rood and adjacent firiil, along what h inolmbly (he jiaUi of an iikl 
water ooui« Theso aic ahown m jflatn 180, 187 

Between Blanco and Neponset the Qadung nnil hettling of (he low land Iloudnl Uio 
adiaoent fielfh and ipivo use to sloiin almut (lie Salinwi Biviv having imi nevnid 
foot Hui "boding up" of the wain thiu sand eialerlotn wan also soon ibstralnl into a 
BUny about tho wain of (ho Salmas Risn being hmling liot Both Uie lallway ami 
county bndgn at Nqumsot wme moveil, Uic noithein concrete ineis ol the finnun 2 
inohoB eaat and the eential wooden pun ^ tiio laltn apparently 4 feel soulh 

From Mbroodho to Mbu lAnding fiwuieb raioly ahow in maisliy laml, liul tlio naiiow^ 
pga ladway boidc has boon ahitt^ a few mchoe in aesoial (daoca At Mow Tionding 
many small eraeliB oeoui in the mud on the wmt ndo of the nvei, and Ihi* oomlition of 
tho whoif indicates an castwaid movoment of tho sondHgat (See jdates 134 b, 186a, b ) 
It ■ reported that at (daces along the |»er nhere the wabn waa famaly 0 foot deep, it 
now has a depth of 18 oi 20 feet Noith of Mom landing tho ground aottled nearly 2 
feet in jdaeea, oa ahown by maika on ladway pilca at aovcid alough moosuigs and fay tho 
nagging of the (niA below grade Ime in Beva^ other plaocs Tho atrotbh of naiiow-MB 
track poiilld to tha oonet hoe been disturbed foi nearly its whde length, m aome pbeiB 
It IB wavy, m oUiom the entire roadbed boa ahifted At one point about 6 mike eouth of 
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vhloh tliB aud thrown up ■ 
have bean about 00 feet bdow 


WataonvillOi friuie tho lailiood tiaek n only about 
200 yuda ham tho beach, a atioteh 100 ^aidb long 
lunning northwcalieily had ahittod a maximum of 12 
feet to the noithcobt Fcnica, tcleplioiio poles, ami 
back all monid togcthci Thu baml-diiiicb lacing tho 
bench diieeUy opposite the plaeo whcio tint iiuivemciit 
oeouiied look as if they had been btiuck liy a ouiglo 
laige wnva 

Gackji appear apin along tlic Fejaio Rim and tlic 
loilway bock hna sunk m amcral plocca Tbo xido 
lodb of the naiiow-gsga biidgp 1 mile south of Wnlmi- 
ville 010 buckled as bj a compicaaiw fmee, and the 
loadbed at both appioocliea has ootllod at loaut 2 
uiciha 

Omhnuing up tho FOjaio River, oxidcncc of aettling 
h found at the brood-gaga milway btulgo at Watson- 
ville, tho uuthoast eml of whioli aank moio than n 
toot The back ana oIm twisted into on S-bhapp 
The conereto tonndation undei the engine and btaok 
at the powm-houae at the lunlhaest eml of tho budge 
aeltled, but the eonuete wmk was httle hurt In 
Chinatown, on tho aoutli side of the iim, the sobUuig 
of the giound woe maaked. 

Bobmn Ra^o and Vega the grauml omcked alopg 
the 2 to 6 foot blnff, mailcug ^ old inn bank on 
the south suIb of tho pieoent nhannel, and the sido 
towvid the nm haa sottlod seieial feet Tlus u 
well diown in plato 141n This dibidaoomont boa 
cauaod nuimnoua aand natulote and pita (plato 
148n), the hugest pit notod beuigovnl m aliaiic, 0 
by 20 fact in diomctoi, and 4 foet dcicp Noitlicaxt of 
Yegp the movement seems to have died out, the last 
evidonca fouml being mud oaps on some old pilca in 
tho channel of tho sbeam, ahowii^ a settlement of the 
giound umounbng to 8 inches Between Vrgn and 
Chittenden no ovidenGe of movement of tho iim-bcd 
could bo fouml Ncai (Siittemlen the banks aic caved 
m Along the San Ixnenio Rim, at Santa Chui, this 
sotUu^ actum also took plooe fn a mile oi moio up- 
alraam fiom ita mouth 

It may be aaul, ngnidmg the bmI movement along 
theea abeema, that along the RalmaB Rim fiom Con- 
nies to near Blanco, eveiythmg ehowa a movement 
down tho nvw BVoin Blumo to Nepon^et the duvb- 
ment c eem s to have been a aettling of the alluvial 
matwialg, while from Nepouaet to the mouth of the 
Ajen River the giound (in aemal plecee, at lent) 
moved oaatwanl or rnlond Aeceptlng n oonoot the 
rapoited lengtha of piling at bindgea, and doptha at 
to have bam foond, thr plane of movement muat 
the auibce at Naponart, dunlmahing to poanhly B or 
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10 foel al GonuleB Inidge ond ending eboiil 2 5 milo muLli ol il Aking Hit Fiijaio 
and dan Loionio Riveif the nuneinont wa^ a suUliiiK (d Hu-' alluvial Ixillom-Iaiuh 

(A S Euklc ) —The eflcel of Iho cailliriuake upon Iho nlluviuiii was well sluiwn along 
the honka of the aticom fium tho dalina^ tu tlio Gonaalis bmlgps Along llio pasl eulu 
of tho iiici foi a slioit (Iibtanco south of llio Balina^ biulge, 4 iiiiln suiilli of llic town, 
tho land is ciorkiHl nl lIic odgr nt the. Imnk, Uio omcks iiaialleliiig llir roiiiMi* of llu* iivi>r, 
but coiuiMialiviIv Iiltli Clocking was oIm‘i\tiI on this snip ol llip ii\ti Along llir 
bonk and down in llic inii-botloiii ilsplf, on llui wriilpin Mill ol Liu* slipniii, (issiiin 
ivcie may piouiinenl Tlic county lonil Mouthwaiil lioiii tlu‘ Salinas Iniilgp iiiiis along 
tin nnbnnknipnt alxnil 10 to 20 led aliove lIui hLieoin Ixsl 'Hu* iiaul is nii oikil iiiio, 
and llio oil bad loimod a liaulpon upon tin uniknljiiig sand In llu* vu-iiiity of lln 
hiulgc the load lias bcon ahnttoicil b} llie ipiake loi a iIisIuiipl of 21X1 yaiils Tin Inoakb 
010 in llio luUuie of a caving in ol lln luiul on tin luulh sale ol llu* oiark, ais il lulluw 
bpam cfisled beneath, leaiing a witunl rsraipnienl on Lln muIIi side Tin lUiun 
miking lb al tho most aoullntlv hssuie Uiio tin loiid liaa sunk IxMlily to a di‘pth of 
10 foel, Icaviiig a higli \eitual Iniik diagonally aoiovi lln mail, and lliis sunken oioa 
"stonilfc foi soma dulamo uilo llic ailjoiiiing Mil on lln west Time u no uplienval 
of tin load in any placo to oointxsisalP loi tlie sinking 

South of tin Spioehols faeloiy, tin low boltoiu-lBnil Intwissi tin banks of tin iivnr 
n oonsuloiably macked, altinugh tlieio is no pioiniiunl vprlunl dioii|iuig ol tin land 
along tin aoi^ This low buul lii>i wwl of tin picaenl eouiso of Iho aboaiii, and la 
iiilcibCcLod by tiuugln aiul loi urn wiUei couisi's aVIl of tin giouiul is ol a ilopp aniidy 
naluie, oonsoquenUy it was niuob disluibcil and hssuusl by tin riuobo, anil lln Iibsuiiw 
bceaino filled with wolci and band, fanning a tiuieksoiul, llus wul rnnil ftoi[UcuLl> being 
apoutod into tin an No one iiotiooil gases coiiuiig up Tin insiliou of lln eiaoln u 
now maiked bv patches of lij^iL, bluish-giay wuul in tin Inlil, fiuni tin drying out of tin 
cpiiolniauds Houaa on thib low loiul wino tiiiowu oul of [dunib, aiul eluiiineyi wino 
doblipyed Tin eioeks duiiiiush in iiuiiilni aa ono pm aoutiiwaid, anil innotioally 
end in Lln vuiiiilj of lln (ioiixolcM Inulgc Tin quoko at Gonmles can haidly In plnood 
al iiioie than VH iii tin snile, as comiauntively IiIUp ilaiiingo was ilono to tin town 
vpm htrvibnes, dbivbt, He (U A WainiiO — It u loninikulibi luiw cbiwly 
tho dutuibamo fidloweil tin ims cluiiiicl Uiiiiutduiul lln Habnas Ynlli'y, 2 oi S 
mdiu away fiom tin atieani on both sulca lln inleiisily was seiy dlglil Hnulhwaiil 
up tin volloy tin shook giaduall) Ipwiol, uul lapul^ dual oul In tin iooIrhiUa on 
oithci Hdo 

In tin hilla bdween Son Juon and Ni^viduil lln giouiid w nol rinrknl, omeiil for 
a few ploern on hillsiiles wlnic lluse was boiin sloughing oil Tin aluick was sufTioniiL 
to Ihiow iiuiily oil tin milk fiinn tin pain, Iml not hUong eiiougli to niose fuiniluie or 
shelf goods «U Nativulod, in the lool-billh, lln shock wna ol alxml lln soino iiitonaiLy 
Al Rula Bila tho ahoek was liglil, a bttio iniUc was iqnll fkoiii paw, but sovonl t^ 
dondei ehiininiys wore unhuil 

Ptunedale ill H MeInl>io) — Ncaily csoiy chimney ww Ihtowii ilown All tho 
gpodb in tin atom wcio Ihiown to tin flooi Tin houK waa badly wiacknl Walor 
stalled fiowing in many places wheio Ihcic hail been none, oi but lilllo, befoio Tlmo 
WHO 2 nnoll londabilos horn apiingy placcb, tin diipotion ol tin tilp being Ciom noilh 
to BOUtil 

&Zhhu(G a Waim^ — Al Salman 43} per eent (278 out of 065) of tho ohimnaya foil 
A bink Btoie was demolishod by tin odiapse of tin loof ({dalos 116 d, llfla), and parta 
of a doaen Ol mone biuk walls fcH (Plate UOc) Shdlf gomla wmo diohon down, and 
a few heavy oibido), bueh as slot maohincb, wcie ovutuniod Heavy binutura, loeh 
oa pumiw ^ bilhaid tables, waa not moved But litUe plate ^lam waa farahian. la 
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Bome buildmgiH idoatciing im hadly Liukad and bhakm doira, bnt in wlul, wpll-hiiill 
iMilenooi it WHS taltlo huit The coint^iouH and high-echodl buildingi, within a blook 
ot eadi other, fuinnli stiiLing aoaunpltti of tlio noul of oonsideiing conitnirtion nlu'ii 
tning to BBgB tlio inlenvly of the 4iock by itft eiteet on buiklingB In Ihp toimpi budd- 
ing the {nincipal damage aonawta ol a few eiackn m Iho pla^tciing nml toundatioiis, 
while m the higli-school budding a pul of Uie lionl wall lell nuL nml tlie loof apicnd 
badly, uofling the ronuna ol the heuso 

(A S Enkk. I — The town of SalmaBBufiaad gteatu datiuotion Ihun anj' ollioi placo 
m the oounly Ncaily avny liouae nnd budding wcia damagad to somo exlenl Flastci 
tell, windowa bioke, ehinmava fell oi weio oiackcil, and faii^ buildings hul then uiipn 
pation^ thiowtt ofl nml, in aoma cabc% alino^ oomplclolv denialp<hcd Tlio lonn ib on 
the Hat ynlley land, about 3 mdea coat ot the livci, and camo williin innge of Iho moie 
videnl vibiationa, in additaon to being on aOuyium 

SjuedidB and mamty (0 A Wuingl — Ilia viIlBgeorHpieokcKontheiii'ci4iolloin, 
waa badly ahaken Nouly oveiy one of the appioximnldy SO chimniya in the aclUe- 
ment fdl, aa did oIm a buga put of thu phatu in the 8-sloiy hotel On tho Oisl 
Oooi of tho hotel buildmg neuly all the widla wnc aliipl, hut tlie plnsLu fell iiio^Uy 
fiom tho boulh wall On tha Huxmd 6oa the walla of the noiLh and anil west sulc aul- 
tned moat, whdo on the thud flooi the noith end (nnlla nnd eeilmgl ama shaken tlie luud- 
ebt Li the O^toiy, ated fiaine, bimk au^ mill (plate 117 \, nl the biuskb along Ihe 
I-faeama of the lunlh end weie thiown out, aa woie alao Ihoae ot the uppu eontiol put of 
the are^t wall, aiul pul of tho top oamieoa ot tho north and south ends Od in a luge 
tank wna thioiin towud the aoutheaat The fiont (lunlh end) of the 2-btoiy buck 
office budding eihibita a lemukahly ayniinetiienl aob of ciacha 

(A C InwBon ) — The Oood |dun of the Snlmna Bivoi waa eauaed to luieh towud tho 
abeam fiom both atdaa, but the efteota an moat muked on the aouth aide The lesull 
in moat tdaeea haa ben the breaking up of die alluvium into mnnnwliiiiil aUipa with 
a veiticB] aaup on one aide, faeing the tivu, and a gontla idopo on tho othoi Thcao 
have the e6ect of laiuMide ecupe and tuioeoa, but oceut on flat land In some inatanooa 
It would ^ipou that the giouml had edllapead into the cavity foimed by tlio luirhiiig 
Thae ue miiun ciacke and bueUea m clip saml and mud 6ata ol die iii'oi-bnltom Hero 
numeroub cnteileta wne toimed by tlu. aialdcn ejection ot water fioni tho undcilying 
aanda, due to the oompmeivQ notion of the ahock That neuto ilcfoimation of the giound 
aoeentuated the dcabuetive tandem^ due to the oaiChquako ebook 

At the budge, a luge tiuared ehoetuip m 2 spans bavuig a beuuig of N 27” E , dio 
aouth pan, eomiBtiiig of 20 pilca mcaaecl in planking; wm thrust to the aouth bclwoon 

6 and 7 feet, ao that the entire pim was inehncil as diown in plate 123i The piles wmo 
not tnoken at the gioimd level ^ic noith and middle pma wne appuonU} not 
■fleeted An od pipe which uost the biu^ me buckled end luieted at tho south end 
of the hiidgB, end when this wee icpeiied dm pipe wna tound to have boon sluntciied 

7 feet The pipe line evtonda bom tho Sen Joequm Velley to the Bey ot Montciev 
A few hundred ynida to the south of the budge le a pumpmg station, and at thie pmiit 
■ome of the oannections of the pipes weto hiokon end displaced The diicclion of tho 
ahoitmmg of the budge span and the pipe ■ loiig^ly nomiel to the directum of the ***** 
Andicee Bift, on the other aide of the Oavilan Benge Mr B A (hiibciuon, eupenn- 
tendent of the hne, iqunte that the pipo wne bioken in about twnity plecee in the viein- 
ity of the liver, and that at eome ot theee htenkn the pipe was pulled aput 

A few hundred yaide east of the bndge, on the south aide of the aJm— Rivn , is the 
Spnekeh sugai-mill, a etod ebuotun incaecd in biiidc, about 600 feet long end about 
160 feet wide, having a nuthaabteity and southweatnly onantation This twiitimg 
IB five atoiiea hig^, but the five ntana occur only at the two ends of the In 
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tlia mididlo 100 Teel ol ili ImgUi tlinp k (uily anr flooi abovp tlw gionml-lrvcl, ami abow 
thiB the atiiictuio n open to Ihc loof, viihoul oicnsptus oi flooi^jcains Thh buililing 
yuldoil to the 4iock in a moal icmojkaMc and inBliiuitivc iiiaiiiici Tlie wlidc hLiucIiiio 
WBB 4ioilcncil along die line of its longi>t axk, Him vlioiteiiiiig bcuig eflppled l>v llio 
buckling ol the mils at llio niuklle ca wak ixntion of Uic buililing llolh walls liulged 
towoitl the wobt, llio oast wall in and the west wall out, ns shown in idolo 117a, n 
Within the builcling connilcialilo doinagi.* wbm done to the lu'aw niaeliimsy, tiuika, elr 
The giound to Uie yiulh liod Ixsm muih licavnl and olliciwisp ck>lcniiinl, CBUsing tlu* 
wicekuig of tipstlc^, puuipniK-4iouv, oiul oUui nliueluies Tho laiK of n Itmk at Uh* 
icai of the buikling wise pulksl aiinit, due innliolily to Hie hliniiiiuig of Hie giouiul 
towBid on okl liloii^ ol Hie iiiei 

In the bottom ot tins fJnugli wala guhlioil forth at nuineiouh idoies at tlu> time of Uw 
caithciuake It m seal bv those wlio witnesMsl ilie plicnonieniui that tlio water hpiirled 
lopealcdl} as hig^i ns 20 leet, ami llioL dir outflow of svatei lastisl fui 10 iniiiules oftei 
Uio shoek The plnecfa «hcic tho watei spoiled foilh oic iiiniked by aaeiui of hnc, lij^il, 
bluinh-giay Mini, which is aoid to 1m known only at a ile|iHi of RU fisi in tlie vonow 
wall Iwiingfi of the vicinilv In tlioso aitns of hno Uuidi soml aio oltcn liiniuflHshapal 
dopiesiioDs m uotoilets bom wfaioli the wolei wmoil 

(9 A Ouibeison, Ji ) — As suijeiiiilrmkmt of tlio iniic Ium, I am in n inmIuih to >«y 
th^ wo have no hmaks wholovei m any place IxSwreii Onaliiign oiul tlu> Hnliiios Itiver, 
Olid theie wue no feouiih of any kiml olmig Hui line lietwoen tlum' imiiiiIh This 1 know 
pooitivdy, aa I have line lukss wlio weic iiiiiliiu.lctl to look rkki4y fin any disluiboiuio 
of thu notuic Tlu kne of basuiCh soonia to have enilcil noiHi of Piiesl Volley Tlie 
eonditiona pievailing along tlio fcUdmas Rivet, anil Moniu of tlio iieeuliar uieumataiiiirs 
ottemluig tho tneaking of oui line in about twenty tdoan, oio of intoicsL 1 won on the 
giound tlio fdlowuig day, nml only legiot that I dul not liavo time to have boum of tho 
peouboi feotuna pibetogiaplud In phten out Inie hod lieen bnikeii and Ibo emln wise 
8 feet apiit, at tho aame iuno the nuls ot tho pitie would lie luunincroil up, showing 
tliat Uune hod been on opening ami diwng ninvmneiiL at Lluil laiinl, wlulo at oUwi 
poinla the lino sroukl amlap lui muoh os 4 loot One ot oui BtabmiH is m this aoiui of 
dnituibnneo, and the ongmocis, being on duty, luul on esuclk'ut oiiiiortunity to neo wlud 
moat of UB who wme m bud moiely fell Tlicy stale llul these iimmes ame iijioning 
ami eloBinb and tliot the svatoi oml sand woidd go 20 feel iii the air os Uwy akHnl. 

Sovlkward Jrm Soluuu (O A Waiiiig) — At ]ioints along tho lailioml biiuiilH were 
gpncially Holt, fmmtuie was moved, and elumncya oiaekeil At diuolar, 8 out of 20 
ohimnciyB fell, but 2 wcio on an okl bouso and weie inobaldy weak. At Gkmanles tho 
mtenaty ocenifi to have been about the Home on at (^uolat Out of 150 elummya 11 
fall, while many were maeked. East of Qonnlea, ncai tho foot-hills, houHoa ware bandy 
ahahen, while to tho wool, neai the iivor, smtei-tanha srero Uiiown down At Holedad 
8 out of 8 chmmeja fell, but the numbm la inobobly loo amall to bo takon bb a entonon 
of mtenoity Bomo fdoaloing on the fii^ flooi of tho hotel was oliglilly etaohod, a few 
gloHCB weie thown from Iho bar, and oomo of the buttlos anao tuinod aiound The 
bameofthoiailiaadtBnkwasBob^lytwi'dad that It had to be taken down Adiamlo- 
ber Bwung mntheaatmuthweat snth a doufalo amplitude of 18 mehoa 

At Kmg City, elooe to tho nver and on low giound, tho mtenaity ana eonauhirafaly 
hi^wi than at Soledad Httvy ofajeeta, euoh oe a punlmg-fnaa, slot maehineB, and 
HMidieatB, wme ahifted a htdo, and a faw thmga srere throim liom the ahdyea One 
lowohunnqyonalowfu»wBnfdl,butlhesnnsrBBanthoutaeiaek No other dhimngya 
wme nqurod The iivei-bed aank nooily 0 feet in tho vielmty of King City At Boa 
Iakbb the mtenoity sms oonauki ably Ioann, milk and smlm siraio apdt and eheilf gooda 
datuibed, but no ehimneiyB fall 
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Qo the weetoa tide of the Telleif fioni Saliiiae to San Lucdb the vine kind of cvnlcncc 
wiB found a'a at oon&ponding panl^ on the costcin aide At Fml Iloinie niobl of tlie 
docks Btoptj a few aitidcs wcie Uiiown &om tho btoie ^hdve^ and walci in n noilli and 
south «uum1 yim thiown ova the sides No sounil was heaitl duiing the Nliakc, but it is 
lepoiled to have come aftawaid 

About 4 miles south of Foit Ramie, walei was thiown 30 Fed noitliwniil hoiii a full 
tank, the top ut whiA is 14 feet above tho gtound. siul holt the milk vaib thiown fioni 
hall-filled isms West of San Lucas, waves wae icpoilLil to have been scon inoiiiig 
Bouthwaid ova the hdh anil a sounil to have boon hconl The hhock began ginll}', 
was followed a hoidu shake, ami died away dowlv Thiu thin Aido, Biadlc}, 
and Bon Miguel, the shock Icsvncil nmlaiud> At Ban Anlo a wata-tank liamo was 
Bomewliat aimched, and Um inTi-liod ii thoi^ght to havo sunk about 2 5 foet, tho 
evidoneo of this was not obtained Oil was spdt horn a huge tank, and quioksond wm 
thiown up in a well, which saomod to lesbcn tho flow eonudaably The loilwny blotum 
at Biadli^y, an mnHii giouiid, sottied 2 inehas at one end 

At Fan BoUes a number of eloeka weie stopb, most of wliuh wne lacing ouit or west 
Wmdow waghta tattled and lamps swung about, but plosteimg ami shell goods aeic 
not afieeted The duioliou of tho shock wsa cslunat^ at 40 seconds, but was vay 
genUo 

In the southeastan end ot the Rivm diunago szea, at Shsnilon, Chobuno, and 
Puk&ld, tho ahoek was notabki as bang “the lapgeai^ asamst one fdt m many yoais”, 
liquid suifaees wae aomavihat distuibed, a Ebw dMln usae stopt, and hanging objocLs 
wae sat m motum In the lulls 2 inilci lunthwcst ol Bhaiulon tho mlcnaly wan homo- 
whst giestar, as it was also to tho Bouthcast in the Bed lIiUs At Bhandm, a saddle 
hang^ hy a wue horn the lattoa swung noith and south, and wata was thiown fiom 
a Adi hmae-tiough The bhock was also ii^oiteil at Bhtirlla and Linno 

Santk and IKisf ifSiAnaa VaBay (6 A Woimg) — Following aoulhwaid ovm tho 
divulo thiu Temidohm, Santa Mugoiita, Dove^ and Guesta tho ahoek IcsBenod untd 
it was hoidly mmo than diatmetly fblt At Tomplaton akimmed milk was spilt at ono 
plaoe, but mnkimmed milk was not At Dovo tho awaying of tho tclegiaph wins wsa 
about the only evidence notioad At ono pboo a mile cast of Ban Luis Olnsiw a gical 
loor is lepoitod to have been hcoid 

la Qw oonstel loogo of hllle thiu Caiind F O , Janiesbui^, end Jolon, only milk end 
wata wflR diBtmbed, bat fram the Istta ploco to Loa Obot Valley, west of Ban Luis 
Obispo, iho diook varied eonsidaobly At Lockwood tho duck wea a littlo stiongoi 
than at Jolon, eloeka faemg atopt genciolly and milk and watei spilt, but no sliclf go^s 
sreie mosed Thiu Hianieb and l^to it haidly mae than srakcnal doopcih, and ptoplo 
moving uound did nob fbcl it, while at Adelaide clocks wae stopt, shi^ goods niovud, 
and liquids spdt Bevael mmoi shooka have also been telt at Adelaide In Los Osoe 
Vellqy, howeva, the dioek was boidy left, sound aleqaib wuo not awokonal A few 
light tlungp, suoh os table covas, swayed ^^tly, hut no Bound was hcaid, and pans 
of milk wera undisturbed 

At Baa Luia Ofaupo the dioak was hold enou^ to waken all admaiy dcopcis Borne 
poqple ihou^b it a wind-otorm The vibratian ■ eatiniBtod by some to hove lostod 20 
■ecoBila Bfr John R WiUiame btatee that the dmde mndo di^ and windows lattlc, 
moved hia bed, and atopt aonie eloeka. Thcie sma hot one pnnoipd distuiboneo, which 
guduahy increBaad m mtennty and thoi died awiy, lasting ab^ gO wnwmdw The 
apparent direotuni of movement wae nariheaat and southweet The m^t qpeiator at 
tdepheneoflieesraB talking with Bolinas at the time the dioekocouiicd She hcaid 
a aoream at the SalmBa end, followed by a roll mg Bound Fhlly half a minute later the 
dioek waa fdt by her at Son Luia Obispo 
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Along the coast noithmuil fioui Fmb Haifoid tliiu Mono, Cayucnc, anil Canibiia, to 
Son Simeon, tho mtcnwly giodunlly looe At Mono some people in bed nnil awnko 
fell it, many otbeis did not, whdo et Bon Binicon liqiiuls nci o soinenlut dialiubod owl 
tho diock. of llio afteinoon (of Apid IS) wot nlm nolic^, winch wnn not Uic enso fnithci 
eoulh At Flodiu Blancas Liglil-lioasc a tdooV. btnpl oral tlie hliock wna dislinelly fdt 

Botmeen Son Biiiicon anil Punla the couniiy is nlinanb uninhnbileil, niul not easily 
aoocssiblc,soitwasnnivisi1cil At Fosts a clock was slopt Thehliook wasMsy appic- 
ciablc, ond acvmnl luuioi ones hove boon felt sinco At Idlcwild bcvpioI lutiolcn wise 
thiown fioni bhelvcs, wimlowi lattUsil, oml the icdwooils swaycil consideiahlv At Sui 
n doek was alopt niul the shook wna apiNucixtly a little stiongei At Caiind-hiy-tho-Sea, 
on deep, randy noil, vi'eiol peoiile ion out ol dooia, a eobblihstono ehuimqy fell, and a 
low toll Mlieles wcio tipt fiom dielves 

BAR LUIS OBISPO TO SAB wmwAwnnm 

This pm turn ol the stale u on the southein fimgc of the iQpnii within which the shock 
appooloil to tho Boiaes Tho shoek won not oncptionnl m intensely end tho poopio poul 
little attention to it, theiofmo locnda of obsoivations as to tin dloets piodiiroil aie few 
Such icpmlB os hove come in, howevu, indicate that tho shock was inoio oi Icsb distinelly 
felt thiuont tho eounky noib of tho Bonta Boiboia Channel oml the Valley of Bonthcin 
Oolifoinia, os fai east as Son Dmnnidino 

Ainqio GiaMde, 8m Line Obispo CouiUy (G F Iilo) — Pendulum docks foeing nonth 
and south wae stopt, whilo those foeing oast and wcbt woie not Vei v lew otyeets wcio 
ovmthiown A hangmg oVioet swung oost and west in an dhiitieal oiUt 

Other pomte aouQi of the town of San Luis Obispo al whidi the riiook wot lepoitod 
oia 

Pamo Hanging dqeots swung bom cast to west, and some docln stoiA 

BdnaandOeme Qook stopt 

PmlHarfiHi Bli^t diode 

Stutin Haw, Santa Baima County (F R Bcliank) — I wot asleep in tlio seooml stny 
ol a buck building and was awakened by the hist of 3 duieks Tlie hliiiek awokn peoplo 
geneidly and was obwvcd by pcisana inovuig about, Imt did nadaningp Tlio motion 
was a slm, cav one. Wooden mbido ahuttaa at my wuulows nwiingtliiu a eoiMibrablo 
aio, and on uioandcsoait lamp suspmidail by about 5 Icet of coni mbiatml with an am- 
plitudo of about 6 or 7 mdies m a piano appioxiinalcly easknmtlieast Tlio Inigth of 
tho fiisl and second dioeks was 1 oi 2 soc^s, but tlio thud shock lastoil between 12 
and 16 seconds 

Casmalw, Smta Barbaa County (C H Stephens) — 1 wna awakened 1^ the jai, 
Olid the looking nos ooubnued bn about a mwute, when dl beeonie quiet It thcsi 
otoited spun li^tly, gettmg stiongei u it piooocdod and giadiially dying away m about 
45 ecoonilA The thud dio^ oame quite stiong, owl 0 wovis fdlowed daso on each 
otha, each stionger than tho picoeding one The clock was stopt, and some ortidcs of 
fuinituie weie om turned 

Sill/ — A dock was atopt 

Lompoc, Sonia Boibora County (C K Btudliqr) — I wan w bod, awakened by the first 
di|^t bembluig My bod ston^ oast and wo^, with tho head to the west Tho font 
dn^nraredma up and down horn head to foot Tlio second shook nllod me bom sdo 
to side The flnt dmek pndoally incicasod to a maximum, and then died out, the 
seoend seemed to be about the aoine intenoity thniout, awl stopt suddenly The latter 
set the window wei^tn on the south side of tho house latUing quite lapully Thehong- 
ing lamp suspended bom the ceding of tho Iowa stoi} by a chain, which would moke 
It about equd to a pendulum that beats seconds, swung in on dhptaod orbit, tho longer 
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diametoi being 10 inchos in a wcet-natliwcet duarUon iiuil the vhcutei diaiiietci 4 uehn 
m ^TinitTi -nHithinui t riiiPfltion llw motion ui tho cUipse wu olockaibe The clock slopt 
Point CoHCBptioa LigAt-Aoim iitahen (Mi Auiiin) —While cleaning up in tho lovnn 
at 6' 2(r A u , the ke^ tolt tlic Icna shako No one dsi at the atation felt the 4iook 
Snnla Bmbaia (J A Dodgo) —I won nioubcd lioin a hnUtlceping conilitum by a 
Bingulai lustliiig nasu m tlio liousc None ot ua ipinpiind it ab on cuithquaka at tho 
tune My bcil wan not peirepUbly bhakon Nothing wntf shaken out ot place, no pbibtci- 
ing wad ciBckoil, and no clo^ wno aftocted The Bound leleiied to was pioduced by 
OTTMthmg in tho akuctuie of tho bouv cicaking oi vibiatiiig Othn lepoita state that 
loiiio liiHifling olqccts weie causid to awing, and that one woman waa niailo diuj' 
CarpaUmia, Santa Bmbaia County — Tlio ahoek was biilheicnl to latUo dishca and 
dil^iUy moil! beda, but few poopio weie awakencrl by it 
Satiuiy, Vmlma County lE O Thckei) — Watei in a liou^ whush won 0 inebih fiom 
bemg hdl , aloiit owi neoily a pailful at aiitne hoin the omh The liou^ lien fioin noiUi- 
Mfci. to noufhwi*it A latlling noiac was heaid in the house, but no motion wob lelt 
Hvonmo Luitdrkoim Station, IViUuta County IC F Allen) — The enithquake waa 
oiw abiupt wkiikn which giadnally dicil out, UMbng 4 aeeonda m all The wei^t to tho 
dookwmk which tuin-» the li(^t thumped bai^ and loiUi in the weighV^l fiom noiUi- 
weat to southeaak and tho window wei^ts dul liken lao 
In Ventiiia Oounty a Might ahoek waa icpoitcd at Nowbeiiy Fhik, Punta Qoida, oiul 
Ventma At the laltoi place, honpng objects weie ulneivcd to away fiom east to woal 
CalfAaim (H H Whoelei) — A fauna atalod that a nuniba of astana fa eollceting 
lom-wata toi domestic uaea wae aackod by tho eaithquoko Miook to that they leaked 
Sonia Uomca, Loo Anyda Oounty Cr H Moody) — A diatuibanoe was noticed whudi 
aeemed to be on the fiont pomh, the noiae contmuing with oonadeiabla legulanty, and 
appoumg to clianga fiom fdaeo to place Then theie waa otha nooking aiound the 
houae, and finally all waa quuit Nothmg movod out ot place 
Loo Jngoloo CJ D Hookor) — Theio waa a light ahoek, than a heavia , thenaanuut 
ahoek winch coumd windowa ami doaa to latde A window cuitam Hwung m and out 
A biam iing attached to a emd 15 mohoa long aivung nmUiwat and aoutheost At tho 
Weathor Bui eau atotum tho baiomctaawaeolna ved to awing and lattloagunbt the i uigd 
aduch eenSned them ThediookwaaBlaoicpoitodBaaalii^tanBBt Aauaa, Claiamant, 
oiul Tdoea, m Loa AngMca Oountj 

Anokcim, Oronga County (if ^ Walkci) — Vay few pcoplo in Anaheim icpatbavmg 
felt a ahook at all. It waa vray alight No doeln woe alopt 
San Botnaidmo (Di A K Johnaon) — The ahook wot auffieicnt to atop the town 
clock at 6‘ 17", and aevaal pemons felt tho vibiatiana, but no movablo objects wae 
diaploccil At 4' XT r u , Apid 18, a diglit oaoiUation waa felt whiehcaubed the ehamlo- 
lin to sway Thu movaoent coutmuedta a few aecomla, and aeeined to be fiom naUi- 
weat to aouthcBbt 

BAT or BAR IBAIGIBCO TO THE BAM JQAQmE TAUXT 

In Contia Oosta and Alameda Countiea the deetiiictive effocta of the eaithquakc wne 
mast manifest m the atioa of Berkeley, Oakland, and Alameda, on the oaat aide of tho 
Boy of Son FianoiBao 

Boildey (A C Lawaon) — A large mojaity of the bciok chiimiQa wae biokea or 
overthiown, and m addition to thu aeveral bni^ buildings had tbev upper woUa thrown 
down a wao othnwioc damaged by erooka The moat notable onee of thu land of 
damage indicative of the mtenaty of the tihock mej be biieBy miwitmnwii 
At the State loBbtutumfor the Deaf, Dumby and Blind tiu upperpart of the nmthweat 
towa ofthebuilduig,tothenorthof tteooiitiBlBtnietuie,WBBwieoUbya eonaideialilB 
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put of tbo bucLwmk bung thiown out on the noithcnsl and noiUiwc^l enncis of the 
tower (Plate hMw ) Tlic uppu pait of a buck gaMc in tlu! ecntiol buiklin^ fanng 
nnthuly, waa thiown soulliul}, oi into iho Iniilding Thu upiwi put of tlw town 
mi the nmthncht cmnoi of the buiLliiig to tlio tnulh nl Uio rciitnil sLiiuluie was ilc- 
mdishcil (Plolc 118 V ) The nuiin clock town of the Institution, linnnu, sulimnl 
no wiious ilunage Hui clock, n vciv uiueliablc niic, btopL at iboiit 5^ IV At tlu 
lli^i thluidl the walls ot the u|iini stoiy, puLiiul'uly thoNi faung west, wcio bully 
Clacked aiul pniUy thiown out, ko tlint tlu:}’ hul to be taken down Two luge buck 
ohimiuqn on tlu cut lOot mdlapscd uul dul much damage to the luoiin Mow (Plato 
110b) 

The Baikci Block, at the nmlhwcst emnu of Sliattuok Awnuo niul Bwii^litAVay, a 
building vcnccied in pail with buck, liul a gicat ileal of tlic buck lu'ing of the uppei 
put of the bmkluig, and inurh ol a stiip ^ tiling oboir tlic cast wall, thiown down 
(Plato llOi ) The up|ui ijut of the icu widl ol Liu biiok budding nl the iinilhcnst 
eoina of the wunc aliect^ was thiown down Tlic nmlli wall of llie new llasmiio Teiiiiilo, 
whuli was 111 couiao of consliuetion at the coinn ol rtlialtiiok Amiuo aiul Bunuoft 
Way, wajk tlirown to tlu noilli and caiisnl Uie eiilla|iHi> ol entnln HbH>l guild i inhng 
upon it 

The mtcnsity of die culhquakc wilhiii the city ol Ih'ikck'} was by no iiimiiim unifuiii 
Thmo wcic ams which •<ccnud to a vtny oiinsulnnlilo client to be iinniiiiu to the ili^ 
aUuelimi so muked in the tliiowof eliuinuys, etc , m nisi^ibiiiiiigucaM Tlu buikluiga 
on tlie Uni\ci<aty ouuinis, fm exuiiplc, Hustunnl no heiimiu damage, niid time was not a 
Mnfi^e chuniuy thiown, oltlio one m Iwo weio einekeil In a 1x41 ^ llio city e\lemliiig 
luuthaesleily fioiii the siuiutv of Llui Plrsidc’iil'H lesiilnuo mi llu raiiijiuH, du damage 
to ehiiiincvs waa vmibuly light Tim auin{iualiye immunity to dmliuolivc alioek 
ajiiieus to be anouatoil with tlic lact that tho Inuhluiga mi Um cuiiihih, aiul in Ihe belt 
to the luvthwesl ol it, uo piaeUoally fouiidal mi look, wbenns Llu ixnlimi of the city 
whme ehimncys gnuidly loll is mi alluxium 

Thodiicobonot the loll of cliiiiiua>satBcikiday,aHe1auwluro,wa*«oanhollnl loalugo 
mcLcnt by tho muntation ol du Iiouhcb ClimineyB usually k41 luorly al iighl angln 
to the longn sulc of then uoHvteehon, which waa as a lulo iniallol to mio ol the walla 
of dio houBo Nolwidistuiding Ihis lact, liowovci, thmo waa a pivvuliiig lendniQy in 
tho fall of chimnoya to the soulh and mwl, or m the soullieiial t|iinilruiil Wheio elum- 
noya fell to tho cast, they fdl usually a hide to the aoulh of llie lino al iigjlit an^ to 
the nmdi uul south wall, anil whme diry fell aoulh Uioy loll Minilarly a lilUe to tho 
cost of the nminal to the easl anil west wall Somo aquuo cbimnoys fell dugondly 
to dui Boudukist This was hue ol a lallui masmvo 1-fluc cliiiiinoy mi the wnlei'a 
houae, whieh fell at the lattci end ol the nhook In many cami oliinmeys wmo 
dislocatod anil twioted, without boing thiown ilown Of 38 ohiiimeya, the lolation of 
which waa noted by obseivma ipviiig thou entuo attention to die inatlcr fm tho tuno 
bemg, 81 wcie lotatod eountu-clockwiso and 7 wmo lotatod dookwiao In oomo puta 
of Borkelcv the locking of the housos urns luSuucndy violent to make it diOieult, axul m 
aome coaea almost nnpovnblc, to stand on the Horn without auppmt. 

Aoemdug to the obwivationH of tho wiitm, thmo wmo two maxima u (ho ahook, with 
alullmthomteisal, thcBcoondbeuigdieiiimovialont Tliomovomcnt appeared to be 
diljnMl to tho lectuig^c of his houBc, the longer aide of irtiioh la appiazunatoly eoab and 
wort Thathiowof objeeta woamudimmetothcwatfhantoUioeBBt Thiawowall 
eaampliflad by the behavim of objoeta m tho muuaalopeal musonm on tho thud flom 
of Smith Hall These ue upiig^t iWBOi iqxMng on eebmete of drasma Tho obolvai, 
uionged u atepa, ue mumtatod nmih and aouth apptaaumatdly, and faco both eaat and 
weak Oa the eMves facing cost vmy litdo was clMuibed, wh)k in thoao famiig wort 



8Q2 


REFOBT OF THE OAUFORNLV EAHTILQUAKB COlIllIhblON 


nuny of the heaviei BpecimeM, irel^mg 30 pounds or nunc, siwe piojoclod finiii the 
loig^t, or top shelt, thiu the gloH dooia, and were found ^oun on the Qooi In no rnso, 
hoiravei, Traa the glass of the dooiabiid^ Olielattci hail been toiociloixii at the sniiie 
moment that the tonMa ot loek had been huiledtuwanltheni, thu^ olluniiig the iiiissilis 
to pan thin fiwuJl™ specimens, wei^ung lew than a pound, on llic iJicIves iiiiini^ 
dintcly bdow tiu. top one, vcie sciy htflo dialuibod 

OaLIohdiA G lAwson) — Thcdisliuetive effeitbOl llie caitliqunkc weic niucli iiioie 
in evidence m Oahland than in Beikdey, and this is doubtla<b due in laii^ iiu nsiiir In llie 
much peatei nunihci ot hiiaknndinasoniybtiiiotuicsbusLeptihlrtolhis Lindol diuimgi* 
When paitioulni instances aic eonbuleied, liowevoi, it aceoib piobahlu tlial llie soxsii ily of 
the dioek was m icality aomewhnt pcalca m Oakland than in Ilnkulov Chimneys tell 
vei) gpneiidly thiuout the city, tte uppet pails oL buck walls, galdrs, and eoiiiiei-i 
aeio in many cases tlnown down (plate 122i)j and eiacka in walls wcio nuiiusmis Tlii‘ 
undeipinning ot home few old iiame housoa oaused theso stiuoLuics to onllaiise In 
odditum to this dcamgia, which indicates foniy well the piovailing intoiisity ol llu> hluick, 
tliera wcie aaveial cases ot mote bi‘\cia dortiuelion which must be noted 

The Piescott scluxd, m comae ol i leotion, at tlic cianoi of Ifinth aiul Chiii|ilHll Hliivls, 
was lathei badly wicckod (plaio 12Ln), as was alao tho buiLling ot tlui Gnhtiniiin Kln\ 
Woikb, on tlie ooinei ol Unioii and ThiidHtiQels, the walls ol which gave way, causing 
the loot to eollapbP (Plate 121s J Tlic suaccptibilit) of Uiis building to d^liiiotiiiii 
was piobaUv due lo ladk ol Uansvuisc biacmg toi the wnlls, oseeiit Uiat suiipliisl 1^ 
the loul ipidma The aouthpa/st tovwi ot tlio i^isl Baptiat Cliuieh, on Ti‘li*giaph A\e< 
nue, had ita uppei noilihcBst eoinei thiown out, and was otherwise wiifkiHl (IMiile 
122iL ) Tho eaat ami auulh gabkh wno both tlnoivn out, but Iho luwoi luiviss at the 
nmtheafal nnd southweat eomas ol llie huikhiig wao eompaiativol)' unalleripil Tlie 
Oantial Bank building, at the ooina of Fouitccnlh Stiret and Btoadwny, linil llm liiiek- 
wmk ot ilfl aoulbwcht eoinei thiown off fiom tlm 2 upiKi atones, anil was siiiiiluily 
aftceted, Uio to a kMb exloiit, on its nmthwoat Goinci (]^tDl2Dv) Tlu> liugi* sniiiki>> 
alaek ot the Kqy Houte pown pnnatitig phuit, built on the lulal nuisli huul, hail ils 
uppci thud thiown olt (Pluto UOa ) 

Oonsulnable damage was dho done to tho Fust Unituum Oimrh, at the miner nf 
(^stio md FouitoonUi Slaceta, oiul lo the Clinstian Scioiico Cliiiich, at li'ioiikhii oiul 
Soventponth ytiecls 

(E C Jonpa ) — Ihcie weie veiy lew bioeika in castFSion pmsiiaiiiM Two ol t1it‘« 
woie onnacd by impact of heavy ddbtia lUhng tiom buihlings and polps Oiip was on 
Wonhiiiglon Btieot, wheio heavy liloeks of aandatonc tell tiom the Uiiid sloiy nnil tlie 
loof, biLoking tiu main 30 melua bebw Iho bituminous lock .Vnothei was at the pinms 
ot Fomtaonth Stiect anil Biuadway, wdicic a tiBn<ioiiiirr tell fiotn a pnlp, sinking llio 
centci of a 4ioit cai lail and bending up both enils A 3-inch cnst-iioii iiiiuii n slioit 
distaoea tiom this was biokcn at light niiglas On tho Twellth Htiocl iloiii, a oaist-iion 
pipo wraa bnohcn and disploecd oss!! a toot, while the high picMsuie ateol iiipo painlleliiig 
It was poetically nndistuibed Oaa-hoLIoiB wuc uninjuicd, Iho much of tlie wain 
was thiown out ot tho holdei tanks The only damage to buikhiiga was tho dcstiuotum 
ot IniidE gaUea at Qas Statum “B," Fiiat and Uoiket Sheets 

Oalland onnetoim (E Newpombl — In the Mountom View Ocmetuy, which la on 
a little diaw between iidges, the ohiof damage done was the etaokmg of llio icceiviiig 
vault, and that was not iiquied >eiy nmeh 

In St Haiy's Chmcteiy, on the ktiudl iidge to the west, howpvci, many monumenla 
weie moved m twisted ^ tesmal weie ovorthiown On enteimg tho ccmcUuy fiom 
the enat, veiy littlo damoge was ohspivcd, but on ohmbing the iidgo nune oiul mom woa 
notieed On tho noith slope Icaa dainagp waa done, and on lovcl ground faithoi imth 
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alholiilcl}' no moniimcnh mao alToiLLd Mon Uio top of ilio iiilgc many inoiiumonts 
mac omluncd, anil nonly nil ol Uuan allowed tuisling or bliitling Tin losull ot tin 
aluck uijon tin iinnumciilb m tbih ccniotoiy niny bo humuuaily alntod as lullowb 

Filtcen mno lolnlrd Goun(ci-cloe1i.wi*<, 4 ol Lheso Ihiu fiuiii ]” lo 2”, 0 lluu 0", 1 
tliiu 15", 3 tliiu fiom 6" to 8" with a lalLiol •Jiill oi 1 iiuh to the oasL, and 1 Uiiu 8" 
willi ii lalnal ahill to Uio <nul1i 

Hi\ mao lotalnl dockwin, 2 ol llioni Unii 35" to 3U", 1 Him 15", 1 Uuii ID" witli a 
latoial 4iill ol 0 incluh lo tin vnith, aiul 2 tinu 2" willi a •Jiifl to tin south ol ] inch 

Six loll lo the cast, 1 lo Un nihl, anil 1 lo the noith 

Tlucc mac diillnl lalcially fiom 05 to 1 iiioh to the uosL, nno 1 inoh lo Un aouUi- 
m»l, and ono 1 inch lo the south 

(D UcGhoBoi ) — 01 12 monumonln in Hounlain Vnu Ocmidny that mne disluilnd 
1^ the onithiiuako, 10 nio loctongulu UiatU which wmo umply twihtod on Umi bases, 
4 rioin k'fl lo light anil b lioin light to Idl The ollici 3 nio luiiiod alinTls, both ot 
wludt shil on Unii Imsos almil 2 niches south Tlioio woio a fow othois dn]ilaocd 

AhiHuia — Tlndistiuclum was conbnod Ita the nnst pul to Un thiowol ehimncya 
and Un iqiini poihom ol biiok walla A fow tanks wuio alM ovmUiiowii, niul 3 laigo 
slacLs inoi Fauho A\onuo oiul Lina Stiocl Movs Pond niul MoPhiLiiid countnl 
blO Inllon chunnqj'a in tin citv, ol Uiose tiny lupoiL that IKO loll to tin southwobt, 143 
to tin huutlnast, 03 to tin noilhm'sl, 07 to the iiuiLlnnsl, 31 to tin south, 1 L to Un imUi, 
25 to tin oast, and 24 to Un west 

The loll of cliinincva was ci'ulontly detoiniinod lugoly liy tin mniilatum of tho houMB, 
which hav(‘ Uioii waUs in nculy all ensoa oiniilalod at iighl anglos lo Un diiocLnii given 
im tin loll Tin slniistica oio qiioloil not bceaiM* Huy havo uiv aincud mgiuliaaoeo, 
but hocausc Uu>v nuliealo liow liUlo this cIams ol iilniumirna cunliibutoa to Un olueidar 
turn nt the ohnarln ol Un oarUi iiiovomonL, unkm oaoh initnulai eaao h sliubod in all 
ill Innings 

With logud lo tin oliniiinys wliitU woio dialocntial uid Imsioil, Umo apiicani lo 
In nunc oonhluny of lotiull Tbo laiin gonllcunn eiiuiiloil OL such chimneiyH and of 
Unso 58 weio iiitabxl oouiilcs-cludcwiao uul 3 chnkwiio. 

Sauihmut qfOaUand (0 Uaekus and H P 0 Nowooiiih) -<-In Un vnliilty of llif^ 
Hliocl about half of the duiiinovH loll Tin inoal gonrtnl dliocluiii of tin fall was to 
Un north anil uuUi, olUio aonio loll oasl uid west wlnn tin *3o|x* of tin roof was in tlial 
diioclien Plash ring in the lioiisos wan sovoioly eiaokod, liul no finimlaliona nor buikl- 
ings WOIO dunagod to any visildr cxlcnl A laigo hnnllu dilinnoy in tin viriiiily was 
nol damaged by Un shock 

Al Fitdibuig about Uic oamo alolo of dunogo wnn won. TIu chnniirya on Un old 
liousea wcic gtme A laigo sehool-houae wiUi a tnick fouiulalum was nol iiijuiod 

Al Eluihuist tin mndoin in tho hotola and sloioa wme biokon Mual ot tho oliunnoya 
had fallen, one m pulwulu being tiuown to the east agaiiwL tin dope of Un roof 

At Son Loandio half tin miid^ in the stoiaa wcnc broken, uid nculy ovayddmiiqy 
STBS down All loose objoets in tho houses, such oa diahea, ole , wmo thiosm down 
The ploatciing mu gieatiy mocked Tho houses vnno not amiously damaged, and only 
2 have been condemned 

At Junction City tho diock sras about tho aaon bis at San Leandio Aeeoiidiiig to 
lumoi a 3-indi fiawc (qnnod up between Junction and Ban Lmenio, but tiiia srae not 

Tho County Hospital, but a shoit distance from tho Jiinclion, was only ali^lly dam- 
aged None of tin chimnoyu mao thiown over and pluloiuig was not nadmd Tho 
Ajapital n built on aolid ground, and aevrial quuiica can bo soon m tin giound npon 
whnh tin bmldiiigs uo situated 
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At the Hen Laenin Omctei^, aboat holt llie tell monunicnte acie ilonn Uni ot 
tlicso lell to the eouth, eumo lu Ilia noith, wd a ka to the ni'^t oiul wnt Tnisting 
occina wlina the Miutli end b thiovni ca^t Almost all the rhinincya in tin vioiiuty 
wcie doan 

At Milli CbllHgc about liidl Ihr diuiincys vtio dean A stone building llicic mu 
badly abattcied uifl will have to he taLin dcian A biioL and poneioto lihiair, and the 
Miitit. kinil oL a bell-tower, wen. not iiiiuird to anj g^oal extent, tlio a Tia ciatks can 
be wan hciu and tliPio Millb is un laLlai high upound at the Imse ol the liiol-liilh 

(J Keep ) — The flou ol uij looiii at Uillb Ccdlego BLcincd lu be boiling Iininenso 
damage wa^ done In the maih. giouml thi'io wa^ a diop of tioni 1 loot to sm'm.il teot 
The BLiunogiaiih legibtincd foi a tnuc and then Idoke TIil Seiencc llall, a stone stiuc- 
luic, waa hadlv uijuiod, diilaihng a kis^ oi fS^tiOO 

fj N Flank ) — In 8an Lramliu olycrh agaiiiht the cost ami wist walls of the house 
aoio thiowii down dome alntuoi weic lotalal iluckwitac Cliiinneys weie oveilliiowii 
Ol biokeii, Slid plaaiei ciacknl, causing a dumogi* islinialcd at bclwcvii glUU aiul 351X1 

A/oufd Xdtu (Willuitn Galli — Tlu' gnieial iliietlion of the inos'unieiil was to the 
noith ami noilheasl, but olyeels fell in oU diieetioiis Objccla wcio lutatcd, somo 
docka isu anil aonio countci-ehxkn isc A ininiy inolioii was distinctly tell 111 ick diimr 
nrss weie biukcii end Ihiown Fuimtuie uas tliinan flat Tlio shock cnusoil oon- 
stnnalioti among tho people oiul iloinistic aiumalH Uioiiuincnls in tlio eeniulciy wcie 
oveilbiomi in vuioub diiicluiiis 

Diato (F E Uattlics) — No caiUi iiiovuticiiL>i nor displacomeiila weic discoicird 
anvwlicio along the base of tlu iiiountain waip Hie damage to buikbiigs uos slight, 
coiisislmg ol Inokon oi Inistiil chimneys ami eiAcking ol plealri in a lew hnuscs A 
tew siiatleiiiig einmnovs oKiiieil di-aliuetion, hisng piobahly bettci built than tho a\ci- 
agp In llie sluics ami snlomb aiLichs wise Ihiown ilunn in soiitlmly cliicelioiis fia 
Uie most put IVntci wns olkinvixl to sfilnsli hum a Uuik a niilo iioilli of town, the 
diipcbon of Uiion being noutlionsteily Hie constsisue ot opinion was that the sliock 
hul a maily iieitlirsoulh direotioii Veoonlmg to llie Uack-lioss, the imIunuI hack 
Milli'ioil no ilutpliuBi'mciits ims'wlicio lu'lwef ii Niles and Ii vnigton Tlie llnsoiiic llnmo, 
a lugo buck btiuctuie loeateil un (he hiUsule on solid lock fouiidnluiiis, Milleieil but 
hltle diimogt' A fow iiisigniheuil cineks in Uic buck walls, 2 chimncya Inokcii oil, uul 
i iliimncyh eiaekod euiisiilute tlio iiinil si imus daiiiugo Flasim woa eiaekcd iii scmnl 
looms, no wimlowh weie binkeii 

^Unifiidb (F 1C Alatlliesj — Tlw Alsineihi Hi^pii Cbmi»nv was tho ohiuf euilciei. 
Tho mam liuihlnigs of the idniil uc of wood, siilislantially eonstiuotoil, oml neie not 
flunoged, lint the httings aiul oeerNscny stiiwluiob ncii ipjuied in nuineioiis plates 
An okl bme-kilii showvil dingoiud uoeks in tlie Inicknoik, ouveial of tho Miiall aielies 
olhjvo tlu fuo liulcB opeiusl end k>l Inickb fell out A (tsnoli coblriion walei-pipe, at- 
(oclied yeilieally to tlm main buikliiig, Inokc Uanss'PiHely alxiut 30 tcel above the giuuiul 
The waki m lira taiikh on tho loof splnslusl so licavil}' an to mise oiul Inoak the wooden 
covms The wain numb to hoi o Kplnshnl mostly to the east Tho 2 gieat platlomib 
cuiymg the inolossCk tanks, aupiioiUd Inr numcioi^ veiticnl piopb 10 feet 10 malm 
lii|^, iLitmg on coneiolo tuiimlulioiifi, tell down altogelhci, tho noitimn one to the 
ninth, the southern (me to tho Miulh, thuu* diiectioiie piobahly being dolmmmod fay 
the oiiguial mebnation of tho suppmla oi tlic lelalive cflieieney of Iho biaung The 
tunkb wac oil duRiigpd and o\a IJKOJBOO pounds of molasses Rowed away total 
weight on tba eouth plotfoim woe 1,073,891 pounds (Plate 1 15 v ) In tho ongino-ioom 
Uie vGitieal bLcun-pipcb aackrfl next to the Hangob by tho wi,iokiiig motion of tho eeil- 
ingB thin which they CTtcmlcd Tlio shock appeub to have hod a luntbaouth diioctaon, 
aceoiding to the poution of the bicalb in Uim pipei 



iMUbEllUVIb DlUTJlIliUTlUN OT AP 1 >\BEN 1 INTbNbm 


806 


The mill Btmidb on Hat, alluvial pound 100 feel noiUi of Alanmla Cicok Along 
tlie banka of tlio lollci a Lugo nunibui ol eiucks i>\lciid, lom^ly [Minllcl witli llu* sUraiii 
Onnbidualilo mouca iio\l io Uio ^lonuHliNl iluiiiiicd towaid the Mini', Laving piping 
eiacki 1 to 2 feel wulo, anrl cai lying wilh Hum unall oullynig liuiklings, imlnl^ llm 
hic-utginc liou*« which uiovod Imdily, coiuieto tuuiulnluiii niul all, '2 li*i !• kjuIIi liiwaid 
lira uvpk A binnll lailiuod liiMlo houUiwthl ol llui iiiill nmvud 1 nii'lu'h boulh on luilh 
ol Its abiiluimits, inuluiUy owing to iluiiiijnig of loiHi* pouiul on llio mnUi ^ulo of Uiu 
iiupk A 2 'Iih.Ii waln-iJiiMi, laul uiuku Uu> giuunil sumo U) Ircl lunlh of tliu cieek and 
nlinobl paialliil uiUi ilia panic, hluiws iiuhcalunii ol having liroii siibiiiilicil In^l to k'li- 
wn, eaiisuig iiipluic at one ol llio jmiit«, llicn to huililcn conipiosbion, causing il to In 
lominod togtUia with iiokmn 

Clacks in the pound may bo found na fai m 260 fcot fioni Um uende Tlwy wpio 
noaily all douul at tin limo of llio (May 7 ), but wiuo cnaily linuMl liy Ihc si looks 
ol Uluish-giay uiul winch lias issucil litim llusii, top‘llm wiLli oousiikniililu iiuiuiUlus 
111 walci Adding to Iho CliiinM* conk of ilu> suimiiiLciuksiL, Hip inacks ncniisl to 
Ills dwelling oiviutl oinl elincd M'tinal limis in RiicrtNsuni dining lln i|iuikc, aiul hiigu 
volnnuis of uiiut-liulin wain giaJml liuiii Hum, splnsliing up snnio 10 fivL in lln an at 
inch dosing A laigo uoLk ol Umi kiiul oiuuiihI undci tlio mnlliwi sL unne i of tin dwull- 
nig, ami llic supninlondciil wliinalua Huit liilly 600 gallons of wnlci guslusl iiom it. 
Hie How eontiniung with dcacnsing volumo foi nluniL iin luiin The Iciioc in fionl of 
Hit Inuae slum that Iho pound Uioio has Inon inisod uiUi a hmr hump llu* s(>wn 
pipo lending wist to Uio cii ok was clctaeliecl fioin Uu* house by ii simu* iil 22 iiwlus A 
iliunnov no.li Hie nuilhciul oiniun ol the lioiiM* wns Lhmwn In Hu* nisi with Rulluucnl 
vuilcnco lo Uiraw Iho Imllioal bucks 36 tool oail of llui lumsc* Tlin Inp ol Hio ohiinnry 
waa only 20 fool obovo Hm poiuid oiipnolly 
In iho loodway aouHi of Uio mill, woUn mnod oul in a iiuiiilm of pianos, wiUioiil llm 
piodueluui of visiblo orooks Tim water lupos niul hyihniils m tins vuuinl^’ wuiu muslii 
in scvoial plooes 

Al Um Alvaindo WoUn Woilcs Urn Iniok biiikhiigs biiHoichI oiiinidoialila duiinpi, Hm 
walls cinekuig in soisaal places Nothing oouU Im leunusl logniihiig llio lieliavun at 
tlm wclh of lliiB (daiil llio bunu dwelling ol Hm hUiwunUsulonl was ibinuipsl liy Um 
collapM of Its unikuplnmiig A auuilai laUi befpll Um Alvainilo ITiiUil Ikilli hwm 
wcio boiiig pul in pl^ al Um duLo of Iho vaiU Al Hio aolioul-lunihc lira wabs-tonk foil 
owing to Um collaiisc nf its nuppoila 

Ncaily nil buck duinimya m Um sillngo fell, Um dner linns vniyiiig A fow encka 
oponed anoba the sboobi, but llmso bad boon Ulod on Uu* ilaU* of Uiu visil Tbo oon- 
simsus ol qnnum was that Um duwk luul a norlb^ulli dinsslum 
Lick ObbCini/oiy, J/ount Hmidloa — Fitiin Um iqmils ul asbonoiiins C D Ferrino, 
B 0 Ailkcn, n. K Falmor, K Bums, A H Hobo, aiul O A Vagi Um folbwiiig obsco- 
vatrana aa lo the chunclai niul inlcuiuly of Um alumk Iibvq lioen oliloliiod Tlio pnn* 
cipal disluiboiuio wm pioeccicd by a tieinuloua niuUoii vniloiiUy pRUmalod al Inm 
11 to 16 a 20 sccoiula Thao acnimd to be 2 maxima, the fiisl boing Um bUoiigor (T), 
ooooiding to II K P Tlrnio waa a fiist aoconduy nuiMmuin ohoul 6 soconds olln Um 
boginmng, a nuMmum 11 oooonds ottoi Um bapiuiuig, and another Boooiuloiy niovunum 
abwt 15 01 20 seconds otta the bopnmng, aoooidmg lo K B 
A taamidous nmtmn was fell afln Um piincipnl daluibonoo 
"Hieasy vilnotraiib wcic atiU foil 00 suoonda after Urn Oisl count ICotion waa fell foi 
nauly2nunutoBofli!rthoHibtoounl'' CDP "Thodumbonof ihiatacmulousnialuin 
was about 30 aecoiufa Vibiatiom atopt in Um houao at tlm ond of that limo " K. B 
"Duiatum betwoen 80 and 86 bbocouIb " A H. H 

No vutioal motion was peicdved, mn waa any looordcd on Um Ewipg sonmopaph 
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Accoiding to C D F, tlic licavic^ movoniiiiit hooinoil lo Lo ncaih cait aiul ivinL, 
while nrjiniHin ^ tO K B ll XTOfi DOlthlVIkt aiul 4 UthOBSl On tlie Ewing vOMnOglQIll, 
Ihe iioilh and boulh oomponont bcoin^ to bo iho inoal violent, the ixii Iiaviiik kll the 
plntn toi holt a icvolution ol tlio |ihitr Ihe ca^l and wist iibiatmn wa^ L\lii‘iiu‘Iy 
laige ^u) niaMmum ol the co'^t and wisl inovomont occinied aflei llui pun ol tlio 
noith anil aoulli lomponral loft tlio plate 

A inioi sliop hanging on a nenlh wall, tlio only tiling hoe to swing, '■wung ewst and 
will almiiL a Toot (dnublo aiiiidilmlc) A dialing Iniish uhioh slooil up on end aiul, 
being loiiiul, eoukl loll in any diiucliuii, tell WLst Hungs o\m luinoil Icll i asl anil west 
Hie shock WH^ ^oveio oiuiugh to iiuiLo wimlowb laUle and dooii ■awing Dook-cobes 
wiip inn\rd out about on inch tiuiii cast and wi^t walls, hut not tioni noitli anil muUi 
walls A ixniluluin oliick on a iioilh wall stopt at 12* Not much ijlasUn kll, 
and onk 1 ol a doTun oi moic chiniiuv^ was tiuown Bomo othci eliinincys, piiiieipnlly 
those ol a S-stoiy Iniuk Imuso, vniie uacLeil and shillod 
Hie cailliHivases weio leiy long, but hinoolli 

Aeeoiding to K B , the diock was aeruiniianird 1^' a souiul os of the fligjht of buds 
Hie wnlci in Sinilh Cieck on tlie oltcinoon ol tiic day ol llie sliock was ol a Ii^l slate 
euloi , not ycliowisli, os afUs heaw liesluilb 
''Standing in the dooi wo}* and looking out the cast window, I could sec Lho walls of llie 
buck house sliaking Hieio becinod to bo a gioot deal of dust in tlie an in lioiil ot tlic 
winilow" 11 K P 

Hie movement of the easl-wiNt eomponmit ol tho Ewing ocibmogiaph iiidicaln on 
inlenoity coirospondipg to on oeoeleiation of 400 mm pa soe pei bce Tho north anil 
eoudi pen left Uic pklo, owing to tho violaieo ol the shock 
NUm (R Giondall) — Hie town ol Niks atonda on giavels of the alluvial fan at Uio 
mouth ol llie Nike CUiyon, ond is olwul 20 milcb duo eont of llie fault at lie nooicsl iminl 
At Niks thcie weic no loigu biiiklinga, aivl most of the bliuelinoh wvio not slioiig, but 
tluse was no huious donuigp dono to any ul lliem Aliuut 50 iier cnil of tlie Iuiuwm hod 
eithiu teiiorcotla cliiuineys a tin piiHN, w'hieli oie inuidi limdei lo shako down Ilian lliose 
of buck Of ell Uie dhinincya in town, 18 pa emit fdl, ol the biiok oliimnoys 60 iia cent 
fell, of tbo loiia-eotla ehinincyii mily 10 pa eemi went down 
Bloat of Uio hauBOB wae not plasleiod, so no notes oouhl lie olitainal on Uiat aubject 
In ncaily all ol the houses such oh|Kls as clwhoH, bottles, s'Bscs, anil elooks wae Ihiuwii 
fiaii the aliclva Mdk and wnlii weie hpilt lioiii open u'ccpladce in most ensra 
A eonciito obutmait ol the Inulgp ncRiss Alameda Ciook was crncLeil A man out of 
cloas at tho tune found much dilb^ty in walking A 60,(X)0iinllon wotu^ank foil at 
lho Niks lailwoy hlatioii Similai tanks wae Ihiown cbwn at Uie stations at Pkoiwiton, 
lavnimne, oivl lailhiqi Hun wot duo to impeiioot oonsliuoUon latlun Hum lo the 
siolenec of lho dioek Hic tanks wne uihul cod-non pillais aigmoUy, Imt when new 
oml Imgis loromolivcb wne pul into saviee on tlio loilwny, it won founil neeevoiy to 
base the watm^tonks sol luj^ This woe aecanidishcdd^ insnting dial bkeks be- 
tween tlio tanks and the lops ol lho pilhiia liVhmi tlie wu^l of 200 tons snu ow^od 
on this out of a sliuoLuo, tho tank ebUapsml 
Whik at Nilcb, a viait was modo to ono of the new tunnels of tho Weatan Foafie Hoil- 
wny, which is about 1 mik oast of Niles in tho Ndn Oanyun The tunnel had ponotiatod 
about 130 feet into the hiUsidei, but hod not yet pobt thiu anythiog but a aondy eky 
Duiing the picvioua winta tho walk at tho palol, and ako on tho mode, hod stood with- 
out timbnmg Smoe the eailhquoke it hail been imposuhk to btook out mora than 4 
teat nt giouiid ahead of tho tiniha oels without onving taking plane Theco hod boon on 
appaicnt movement in the mil which hod lanovcd ila oonawtency and made it inooheionl 
Hie amount of wain picscnt m the tunnel was paoeptably changed Tho fmoman ooid 
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Uiat UiciQ wns nuiic waliii ■Jiicc LImi slioLk tlian Ihcie IluI bccii oven in llio wcltttt imiL oC 
Uic \iiiiln 

Sunol (n Cinntliillj — Huiiul is n siiinll tnwn in llut ninlli piul of Siiiuil VnlIo\' Tlio 
iiilcnsily ol IliL rmLluiunkc Uu'iu ntis ni cs{N>ckil iiilPicsl, Iikruho Hip biivn lies nliiiiwt 
U|x»i Hip Imp nl llip hiiiiul faiill This Inull is Hip Imm'st oiu> kiuiwii iii Uip MciiiiiL 
IIiiiiiilLnii idiijo', mhI lias a iiui UiwpslrsouUioasL Lieiul piiiiUk‘l lii Hinl ol Hip Knii Aiuliras 
laull II w.is L\|N I lisl HmL Miniu ouiiiiKniMidiiK iiuivpiiiml iiiii^il 1 h> Iniiiul lu ollsi'L Hip 
slip nknii; Hip H'lii ViiiIipas liiiill, ami Hiih Kiinol laull whs ooiisiiIimiiI Hip oiip innsl likely 
lo sliuw llml uiin|iPiisaloiy iiiuvpiiumiI Tin Lnwii sUiuls pailly on Kiim‘l'i luul iNiilly 
iiimii hniil soiulsliiiip Tlip ipavels nio quilp Iiini, imuli iiiuip so llioii Lliu Riawls on 
wIiilIi Hip lonii of Niks is buill Tlip giuveW at Uunol mu not Lhipk, iiml llio luuiulnliiiii 
IS iiiucli hiiius lliiui llial ol Nik's 1( was quiU* upimii'nl lliaL Siiiinl luul not IpU Hip 
shock as bcvnely as il had Ikvii Ic 11 al Nik's, 0 link's lo Hip wi'sl, oi nl I'leasaiilnii, h iiiilcs 
laillipi cast U 11 I 3 n siiinll [nupiilof?' ol Hip phiniiii'\s IpU Ol oHus ohierh, lew pspi >|)1 
holUcs aiul va^ps IpU, anil a window whs Inokni al Hu' imsl-ollico As Hipip wns no 
nui\pnu'nl okiiig Hu* Himul Inull, Hip iiiIpinIv nl Kiiiinl was k^^ Huui al Nik's, hut llio 
Foil llial il WHS also kss llioii at Vksisaiihni sluiws Hut Hu* dillprcnpp iiiusl Ix' 111 Iho 
foiinalioiis iiiHlpilvinR thp Iwu towns 

(V 14 tlallluN) — (hn TA iiPi eciilol llio eliiiiinp\'sinRuiMil wnp Inoken Hoiiipwpio 
liiisicd III a iloekwM' dnoelioii, whilo oUipis wme oiipmonllv Hiiowii slinighl, must 
of Ihpiii lo llio uasl Many phnniicys wisp aaikixl Iml wpip still 111 idoce A fen win- 
dows wtip biiikPH, iiolaljiv Hiosp ol Hw posirolticp Tlio town is on rUiivihI giound, 
elose lu Hu' lulls Tlip ik^pUi of oUuviuni ik oslnnatpil al Hip rippk-ljFil lo bo nlioul 
fiO Fppl TI 10 sbS'l biulgo Houtlipasl ol Uio lowu who fouml ouliiply uiHlmnagNl Tlie 
flumo iKlwoon Sunol niul Nilps wan damogisl at a poinl 2 6 inikn Ivkiw Suiwl A fpw 
bomds wpip knoekotl oul ol plnri', lint Hip damngp was slighl nnrl qulokly lopahod 
Tho ApiKSsciii house, a Hubslaiihally luidi aUiieluie with nliong ehininej's, hod Iwo ol 
Iho elumnpys Iwnlml mid one lofl inlool 

Faroiui(F 14 MalUiPs) — All HiPeliiiiutpyBOiithonumlmiiM'cil llioIIi'niHliPSulciioo, 
0 in num^r, wnc aoel^l, bnl noiip was llnown down Tlni blwlio liois n long ciRok 
luiiiimK iniiiicdiolLl}' alxivo tho pioiPoHng licams Biippoiling llio loof, Hlung Hip hoiUiphhI 
wall, IB Indies horn Uip cavm No ilomage win oocasionod lo pbntpr 01 nrept in 
tho sluilio Tho chimiwy of Hip powpi-plwl, al Hip fool of Ihp hill, won found eiaekpd 
Tho "oollogo," huill ol wood, sulkiod no dmnagp No wimlows wcio Inokon 

Flmvnlm CR Gimidall) — Tlio town u on a flat ^Hlby-flixn rompMPd of giavpls, 
oppmontly Hip same as Hioac at Sunol, but of a lata ngp Piobaldy Hip Huiiol Kfavpls 
m^l ikiim fiom the hills to loiin a vallpy-Uoai Tho pound uixm which Urn town in 
built, then, IS similar lo that at Niles Tho shock waa felt quilo aluuply oi noasanloii, 
hut not w much so ns at Niloh Such m Uoln oa vasm, docka, mid dishai foil 111 most chhps 
and milk and wala wwo apdl fiom open viMola PioeUeally no fdnalcr foil, but housa 
that wmo plastcied hod numcioin macks in tho walls 

Tho mtanaitTi aa shown by falling ehininofys, wan as follows 80 pm oent of all 
chimiievM fell, 48 pm coni ol thp buck diimnqys foil, 80 pm oont ol Hie olumnoya woio 
tciiarcotta, but 0 ^ 3 pm cent ot Ihcso fpU, of tho buck ebimneya whioh did not fall, 
30 por cent wme oiopkod 

07 E UatUica ) — About AO pm oontof all buck and tilo cliiinnaiyB In Pleasanton sruo 
thiown down N^o maikcd picpoiulmonco in any one dncotion was noted Noaily 
ovmy buck buikling in town wbo nomcwhnt mimed Cradm in tlio moaonry uul Iho cb^ 
lodgjnent of oeoasuinal indis idual bucks m aichca above windowa and eonueos ooDahtuto 
the piineipBl damagB Tho only atono house, a S^toiy aaloon, auRoiod mmo ■ovonily 
than any of tho buck bmldmgs, the wnlta bomg badly mackod at tbo ooinois and even 
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pBit1> ihiown down at the lunthwest coiner Wooden hou<«s suSeiodiU) dninego CMsepl 
the ciBcbng ol pleetci Nu window puica woie biuken 

Two bidgce ncei Flcaeantoii weia uiepootod, one muth of tho town o\ci Aiioj'o Vallc) 
ami the other ovli Aiioju do la Tairunn^ 1 £ mike we&t ot tlie town TIum Inulgcs lo^l 
on Gunaole abutnieiile, end w^minnaiinn bhowud that in both caiCb Iho coiiuolc luul 
Juaied by tlie biigilinliiinl oacilLiiboiiB ol tho eupnetiuctuio Tho oiaokb 

woie about ei'en with tlw hmoi ^ule oL the atiingpis In the com) of tho fiiit liiidipi 
iHiinfaiineil , ihouD dockb e\tciidod lo tho Wlug wall at the wuth end A \ oi licol ciack wni 
oIm fnmiil ncoi Uui wcit uniun of tho eouth nbutiiiout, lunning llnu tlio onliio hoif^t of 
tho bUuctuio A Bimilai oioeL was olio found at llio cast eoiuci ol the noilh abutment 
Tho disposition of these veitaeal ciacke aoenib to indicate toiiionol nun’orneiite of tlie 
Inulgc, with ii^ilrlumdcd lotalion Tho coneiote wee ol pom quality, being liasciitcd 
b' slieakii ot coaree pavd alternating with otheib of finoi tevtuio 

Him the Gouitviy ot P H Tibbote and Ibiuld Wooile, Buii’qyois fm Uio Fkauiinlon 
Hup CumiMiiv, acusb was obtaiiird to tlieu loeoide on well buinge modo in tho nei^i- 
bmlioofl ut PbisMiton Ucbt iit Uu eo boiuigi did not leadi bcdioek, but 2 of tliem did 
one ncoi tho giiiqjoid boulh of PlCiisiinlun, which sbikes diuntcgiatod ehalrs at o depth 
ot 27fi fwt, the ullioi 0 75 mile iioiUioast (d Floneanton, just eouth iif Uil loihuad liatli, 
which BbikcB Bimiloi mala ml ot a depth ol 180 toot 

IfiKiMeic (F E Mattliui) — Many ehimui^ wcio oiocLcd and alnniL 60 iwr cent 
tlnown down tioivial tell bick chimneys m vbiioub poilsut the Loviii wciu lett iiilni‘1 
Tlioao on buck punb between Lis'Cimoio and Fleabanton wlic undoinBHpil A Uuok ul 
old, woakriookmg buiklinga muthenet ot iho depot suffeiail no moic than a few eiaeks 
GlaBBwnie in eeloons and boik was tlnown to the flnai in quanlitica, in leiious cluebtioiis 
A hoasy walei^tenk at the depot fell, owing to woakneas of suppoile 71io ducolioii ot 
the fell la lunlh, but tliia le not noceK'uiiy indicative ol tho dnoelion of Uie Bhock, ns the 
wooden auppoit piobeUy gjove way piocomcal Cbnocte tnidges about lownwcie unhuit 
Tho town K on allusium 

An mtncbting Icatmo oppoBie 0 26 milo mnlh of Ucyn'b loiich, wikt of the load Icodiiig 
not Ih bom Livciiiiaie, about 2 milcb nm thfd Uiat place It m on tlie Buinniilof a Miioollily 
lomulcd bill, slopuig gpiitly down to an oven, poaty mcatlow liamsed b} tho aiiuyo of 
Ckj-elnna Cieok Tlio hill k ically one oi a niimbei of epms of tlio lughoi lanil eoulli of 
the meadow Its Bod ib poaty, witli many sun eiockb duo In lecoiit dij uig Deep cattk 
liBcka diow that it must be quite soil m wet wcotlici, much like llie ailjuining ineadow 
Tlie Bumniit ot the hill m question was found ciowncd by a bCiics ol coneanliie ili‘luiiiiiir 
lumB, Using BtepwBc nlxne one nnothei A nunibu ot iiccily eunocnliic aacks wuie 
louiul extending lunthwanl into a soil of panhandle, along mcli of wliidi an uiiwoid 
imncmentot Uie soil Imdaiipaiontly taken ploco The uplift along the 2 piunipal cincks 
was found to be 10 and 10 mehes, icsjieetivdy Along the minoi aacks Uic veiticol 
displacement amounted lo on inoh or two on^ Tho Brnface of each step m iMnch was 
found to dope inwaid, and in eomo placBi the edge e\en appealed to hoio cuiled inwaid 
The malciinl must have been wot and mae oi Iob plastic at the time ot the dibtui bonce, 
butliBS smeo diied and lui(lenad,BB panly soil will m±ywenthoi Whilo the phonom- 
onon Is described I7 many ob a "mid flow” 01 "mud spimg,” Iheie aie no indications 
whatova of n "flow,” stiibtl^ Bpooking Tho inwnid dope ot the iBibcd bendiuB aug- 
gPsiB the diopping back of tto eentaal pottiona oftei then upheaval, the scflipe icmain- 
mg, piobobly, owing to the biotann between the oppobite wbUb ot the fisbuicB, sriudi 
pievented the comi^te letuin of the odjoming edges to then foiniei leiol The oonociir 
tne oiiangemant of Uie ciaola aeuna to indicate n ocntioliied upwBid fhiuBt, and the 
emBll dumotei of the enbue defoimatinn ehowB that the efiect ^ the thiust lapi^ 
deaeoBad away fiom the center IVhde theie ib no nek vaiblc, it la quite possible 
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that tho hill liob a «nl of loek-cmcj some distnnoo lii‘bw llio sinfoeo Tlip •Jmi-k fell 
al Blevn'a lonch wob nol pulicululy Molcnt anil caincd no iLuiuiee to llic liuililiiigi 
Ote i^le 141 a ) 

(B Clanilnll) — Goologioallj'.Livfsiiioip n on a llooi Miiiilai In llml nl Plea>4iiiliiii, liiil 
HNgiapliuall} il 18 about 0 miles fiutliin inhl niul ttuUun tiiiiii the Haii Amlicws LiulL 
Tho sliock ut Luniiioic was mil siseie, oiul hul lilUo lual iliiiiiii|qi> uiis ikiiic A low 
ohiecls III unsialdo naluio tell, nml in Uu laiffin iiiiinbn ot isim-i milk aiul wiili*i ueie 
bjult licjiii qmi vessels, but iint in all ensi>t *• hlobl of llm luiiises in liiwii wuio mil 
^sUiQil, bub oiih a fkw of Ihc iikulnnl Iioum's Ikul llui ivnils iiiicktsl, nml ni uiil) uiui 
ra>« was {ilnslci known to liavo falloii 

An OMiPllcnl opiioitumly wna nllonleil In w tiu* eHitl of lhi‘ iiiiilinii uimn iiemluluin 
clocks In one jewiliy stoic evny aucli elixk stniil, iii||^uilli>v« nf llip iliieetuiii in wliitli 
the [Ksululiiiii swung Ono rlock which Ikul nol boc.lL luiiniiig Ivfino tlic cniUuiunko, 
ans stalled Its pondulum swung in a lunllrachl-Miiillieasl iliioolum, ns in Uio case uf 
sovcial I locks tlul slopt jVhoul 5 iki lciiI uI lIui InuiL climinc vb fell, with las Uuui 16 
im coal cioekul 

A cinious phcnoinonon xn/a ohsoivocl neai laves iiioio, the evplniialuni uf wliioli n mil 
olcu Al Uio Ahiso inneh, a hlllc oves a niib mnUi nl tlir tnwn, Uio loti ol n small lull 
was liiokon up ob tho time of llic ouUiriuaku 'Hw bicsikiiiK iil llie gniiiml did nut cciii- 
bisl ol hasiumg alnng a Imo, but wiu m tlm luiluie of on upldl ot a hmiled luisi Then* 
aeio 8 lonly well nuukod eoiioonliic iings wIilso tlio giouml liail luokon, Uui iiisuhi iiiig 
in cadh cbao bouig fmocil liii^ioi Hum tho outsule iiiig Tlio ollorl was unular lo tlinl 
obtained by fdaeing 8 plates of dilloicnt biacs wiUuu each olhci Tlio Bconnipnnying 
photogiiiph (ijiato 1410 shows tliia fcnluio fouly well It was aaid l|y [leotiln in Uu* 
vicinity that bhoic wna mud in Uio clocks ab the lime of tlic ooiUiqunke, bul Uuso wino lui 
cvuleiiiM of anv at Uio linio of Uio wnUa'a visil uovnnl weeks after Uie slioek ' 

(IQirna 0 BliU) — The 8(mlhoiiir«uiifio(Vmipiiiiy'H2(),000-|pillanwnloi-lniik lell m a 
noiLh-mnUiwcsl dnoclion, tomlisloncs Idl m voiioiis ducoLions, a luingiiig lamp was 
oaibcd (0 uwiiig cnuntei-<loekwisp, wiUi Uio kmger iluinietor of its mini east anil wesl 
Ml Still was aUn^ and was nwiikeiiail by Uir Ixul lieiiig dmken mirUi nml amilli, tlio 
motion aflPi llial wna Inevay diieeluin Walei Hinll liiiiu lull bulks iniHlly iiii Uie onsl 
ami west sales Mi Stillirprals tlinl wlusu IlK'gninmlimsilpliiiiiiriluiRiiirentiiniulgi's, 
as dcbbiihod by Mr Matllics and Mi C^nmlnll, tlipie ivns an alknliiie s|niiig vpoih ngo 

Santa Rita, 8 miles eul of Duldui (F lO kMlluw) — Amnall, flnlli<\s-eiiJiiiigUu>PiiHl 
bankofTasaojaiaCiPPk, imimHlialely malhuf llmniuiiiioail, liluiwislHi'ieiiil niiiawhnl 
ciGseoniia aacln olnng which llie giuuml lind slipl ibwn nml biwiinl Uie riis>k hum 1 to 
8 indhes These clocks oxlemlml IsiUu i siiuUt, nromiliiig In liaal wLIkss, iiiul eiihl the 
load, but this was no longei hnccabk* al tlio tiiiu* nl the sssii C!liiinm>yM luul fallen nil all 
the houses, but ns tlu*i wcie nol ol Inirk llir diuiiagu was hliglil In llu* ginccsy skno iiial 
boHoom ailu!k*s neic thiown in a 'aiullmriy ihnieliini 

DkMw (F E Matllies) — Tlic ilainngp eon*astuil ot n fi*ii chiiiinpy*i Inokcii oil, aiul 
Bilirlcs thiown down fiom shchcsi nml couiitcis A wolei-liuik 2 link's cast fill lioni itb 
auppoils, piobahb' uwiog to Uie wcokiueti of Uu. lalla ycviaal uUus louln ui tin mngh- 
boihood wcic iniuiod 

San Ramon (F E Matthrs) — Moat ehiampya had fallen San Rinion aolocoi, aoiilh 
of Uie bruliip, slid oil its foumloliana in a zunUicily diicetun Tho woBb end movod 
8 foeb,tiie coBb end aboub ISincbea, bemgalopt by afonoo-posl Bcvaol window panes 

■ Ihn may bo euntiastod Mth Plaanoaton, itlicio ol nlL the houioo siBlod lliao wu unly mu when 
Ridk wn not apat 

* A niiamlul uiulor phunomcnon woo ocib on Gdiiin ridie In Bon Hahn (kmntj, but tlma w 
■olhini to BBBGrt oo cxpIniuLum 
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weie bioWcn in Iho buibling, uul e|a*Aiiaic hob wiccknl iii qiuiiLilus NimUici cliuich 
na Bchaal-liou<« buHci al any i1 jning^* Tiic ilioek uns iiuKtlv in a iiui tli-uiitli ilii cclioii 

DannUe (F E Matlhcs) — Must cliiiiimtH une ciaoLcd oi IhinIciI, a Icn iicie 
bioLon ott oomidctdlr Gloiswaio lu salacMiB anil goocU in o gicKcn v ''I'lic wcic Ihionu 
down in quoiililm lu vniiouo iliii>itioM WaUn nas iiImivkI lo sidash oiil fioiii inu 
tanks 111 Uip village, m a soutlioily iliicfLum in cnrh case Watoi-pipch laiil ovpi tlic 
suiface of tlie giouuil at a iiug^iboiing lanch wcic iLpoilcd to Iia\c been thiunn out oL 
nlineiiiciil 

iralKu/ CieeL (F E Hatihcs) — About 60 pei cmt ol all cliinino^s vpio Ihionn 
tloHn A vralui-toiik at Uic livav stable Icll Goods in tliu giorir^ shiio uric Lliiunii 
down in quontitUN The tbioclum ol tlu. hliobk usis not aseci tamable Tun bains, 
weak aUuctuics, vcio ino\od dig|iUy bom tlicu fouiulntioiia PlasUi in M:\Tial liouies 
UBb ciookcil 

Clayton (G D Louclubnck) — ALlhonoitheinbasool Mount Duibln the iiitinisily of 
tbe ahook uns much Icbb than in tlu oHuvialpil vnllev-bottoiii nl Ooncoiil No cliimncvs 
wDie lliiuwn doun, and no dialup noi g^a*«waie unc knocked off xhdxca, but milk in 
pona was akimmnl by the lookini^ inohon On a liillsule abmc Pisioh Tioo djuiiig, on 
tlic west side of lloiinl Oiablo oiiil ^oly ncni llie LontacL ol tlu Knu\.villp slialos and tlio 
Fianoiacon, a uock opened in the giouiul about SO fisd Iraig, in a noith and south 
diicction, gaping 4 6 nidun 

CoMUud (F E MatlluN) — Gonditiona heic sreio much the same on at Walnut Clock 
The only biiok building, a bonk, was oiackod Most of Uic thiuinc} a wcic oioelml, aiul 
about 60 pet oent had fallen A wntei-bink at thu ikpol was tliiown down 

ilajlinti(ff E Mattbca) — Meal of tbo buck buiklmgbliciPhulluiodiiPVPiclv, nraily 
all aic nunc oi loba ffloel^, and tlic alone facing of scvcinl won poilly dcmoli>JiiMl 
Tlio loob of iha bonk and olboi buililmga \mo wieokcil A amall atone houoc, Iniilt 
ot laigo bloeka, waa eomplclely luuiod, piobably owing to sigmoiis snbialiniia of on 
adjoining wooden walci-toivci ncoi the Alliaiiibra lliikl Tlic suuics aloi tnl iii tlic mat 
obutiiient ol Mom Hlibct biulgc Many windoiv-iNUu^ wise Ijinkcii Most ol tlir ohiiii- 
nays wcio bioken oil Tlu* couil-luiu'si ivas litUo mpucil, rsrriil Icn the pnliiiiniL alxnrr 
the cntiancc, wlinc niaiir laigr stoiim havn bcisi looscncil One ot tlic chilliness ol 
tlic Bull’s Iltsul Oil Wmks lost a minri , the otlipui wcic left iiiiilniiingisl Tlio lailionil 
tiock cast ot Mailiiiea, lusu BiiH's lleoil Oil Winks, wns thinwn 3 inches out of nlinc^ 
iiicnt to the lun Ih Many uocks oeciii led in Uie l•llllkUlkllllS 1 t on both siilcs of tlic ti ack 
A Msicb of 6 amall tiaiisvi'i'ie wavisi uoa fiiuiiil in the emliankiiienL about 0 5 mile west 
of Fe}tan Slolioii Tlie ihstaiiee bel>uis.*u cients was alxml 10 Lo 15 feet, aiiiplitudo 
latimnted at 3 miluH This einlioiikiiienl lies m flat iiioiiJis land A small laihood 
biulgcncai Asondlatuai nas tliniwii 4 iiulics Luunid the loat abutiiiriit, but itlind been 
lepoiied at the time ol tlic vinil 

(W Stixlilaid ) — Buildings wiie Icicn'iieil m geneial, the fimilN of some falling out 
Tim ncnlh ami soulh walls scoinnl lo aulloi most Fails ol a laige wooihsi builihng, 
poibeulailv the uimlow^shes, wne niovcsl in a sauthucstcilj diicolion The uoodni 
piopa buppoiling anotlus buililiiig weie tiltnl a little tuuaid Uie southwp<t Another 
building was moved 0 5 nioh towoid tho soulh The southern pnit ot the town was 
damog^ iiune than the noithcin psit Tn tho ccinctciy 0 dabs and pilloib tell a littlo 
east of nntb, 2 pillais tdl to the west, 2 pillaia wme tui"tcil on then basoe and shifted 
to the weat, 1 pilloi wob tilted to the south iinincdiatdy next one whioh fell to the cast 
A dock at the eouithouso hod its pendulum bioken The pendulum uas about 2 Icut 
long The hncl of tho undoigiaiinil watci lose aftoi the diode 

CoiniaaB and Blad, DuunoHd (E S I^ncn) — The towna aie about 0 5 mile apoit, 
both located on the bay flat and undalam by a tough haidpen A veiy W things 
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ncic lliiown liom dithn, ano iioki'by clutiinoy mis Ihiowii, awl one iiuipii'li* nail in 
piocpvi of eonsliucliuii fell her* tliun hall Ihc dorks a nr sUipl, iIuiiikIi iiiuil^' nil 
■leopois imp awakened Miost ol tiu Iioums uo small ninl liiU r In i irinlln l■lllnlllryh 

AnluKk (K H Loifacn) — Anliorli is on flip snnio smi nl pinuiifl iis (.'uiiiwiill, IniL 
time air nioie buck buiUliii|p« niiil nunc iiUNkniiie^inl biiililiiiHs mill liiirk ilniiinrvs 
A low clinnn"vs wcie IwisLchI uii tlini lidsrs, sLi'oial wnr lliiiimi riiLiirl) niiil uImiuL 
26 pm rent nl Ibriii nralnl iqioiiing •illrt Uie hlmck Out ul iiImiiiI 12 liiiik liiiililini^, 
tlie lowu Ilf llw CiiLlinlu: rliiurli was siimewliaL ilaniopii'il, niiil niir iirki>tv nkl biuk 
building loll Nnnr ol Uio gpod Imililings wriu ilanugril A miiplr iil winilnus wnr 
biokcn, a Ic^ir clinks iirie slnpl, aiul a lew tliinj<s ivenr lliiiiwn iiuiii slwlns* l^iiii-lieiivv 
slotucltrs lipl ovri ^1 filueiiois ivcie aiiakcnnl Hiuigs giimiUl) iiiiivisl wuLh niul 
wutli, m noiUiinosl and soullioobl, wliiLb faccinnl to bo Lliu |p>iiiiiil iinpiussuni of ilie 
duectian 

BelhaHy, San Joaquin CowUy (KIi Sthtd^iium) — Tliu muicniniL wnv fiinn noiUi- 
eosl to soutlincsl, anil wa« sulhumt to splodi uaLn hoiii a full licnif^i, but not flioiiB 
enou^ to ovmlhion objects 

Byion Ual Spiinga, Couba Co^la ComUif — Hu* spiing4, smiio 30 ui nunibci, hoi anil 
ookl, wcie nol allcdcd by the nu lluiuakc* One i liinini'y niul sniiu* [ilasln were oineknl 
oiul a piobuio won Uuown fioiu tlio wall The shuck wna ciuisidrieLl ipiilu yii ric, Uiuiigli 
the iliuMfji wna sli^it 

Tiaey (JEL Ciandain — Tiacy, in tlir Hiui Jooiiuui Vnllr)', luu al llio tool of Lho 101119: 
upoiaLing iHvmuioic Valley lioni ihui Jctotium Valiev Tlio 4 iook wan not al all 0011*11* , 
111 fact it win spokm ol by scvcial ua being no hoa\ un tlioii tlui joiiiiig olhm oeeiMUiiiul 
by lumvy oncpim olmUug a loaded lioui Yriy lew ulqixh loll, oiul 111 only one ea*iu 
waa an} daiiugp ikme Lo a buikliiig Tliib was Uic cinoking ul a 3 ^lurv buck builil- 
ing whieli dul nol appear to bo coin'oudly well eoinlruolcil (hily our biiok rliiiiiury 
Cloaked, and none fell, ao it woukl apinsu Llial Uio ImdilniK Lraekml because ol llui 
pool amibtiucUon laUuu than bceauno ol llio uilnisity ol the paiUu].uakr Milk 01 
walm was spill 111 only lew eases— luil over 30 ix*i cmil Hu* wnln-hink nl Uui 
Suutluni racilie lodioad al Tiary fell, oh ilul siiiiiliir hiiiks nl Jdvriiiiiirv, IlmHiiilon, 
and Joilluiiii Hie iinson Im lliw u oxpliuiinl in Uiu ilc**«nplinu cm a iHveuilhig iingr 
of the eiHisliualion of llw tank siipiaiils ul Niles 

LttAiop (R Giaiiclall) — Hiis m a Miinll town u]niii llu* lliioi of Ihr Hnii Jnaiiuiii Yidley, 
about 12 miles east ot Hooy Hie iiiU*nsity was alniil Uir miiu* ns iil Tinry Hirir 
uoa no appiociablo difleieiiLe 111 Uw iiiuu 1 k*i nl Inllni ulijrolH im sliiiil rliirks, lho inam 
diilacneo being dial a ocnisulnalilo iiunilx*i ul ix'oplc wi*ip iiol aloimcsl niniigli Ui gi*l 
up One man wlio mas up c\]X*iiriiiicil 110 clilhoully iii sianiliiig 01 walking Hio 
gcnaal iinpiuftiun is lluil Uic shock aas dmldly ligliUii llioii al Hooy, 

' AocjUoR(R CianiLillj — Stockton lu about 10 iiiilrs niiiUiof I ml hi up, Iml not iniieli 
faithm cool As il is a much loigri place, it mis rasm in sru Lho rlirplh nl Ihr roilli- 
quakn Not as much ilolaileil woik was ilcnui 111 Htockluii os al Ihr ollin phiers, niico 
It was known that lli Eilwaiil IIuKlwh mis enlli*cliiig ilala m Hut city Hie bhoek 
was fdt mth oloi ui by iwoplc in houscu and on the gi cnuul Hu* iiiuliim was siKdani ol oh 
being a 1 cdling inolion like that fell cm bcxuil slup AliiiosL no objcoln Irll, even ui houm 
wfamo time wme tall vases aivl aiiniloi biie-Arbiao Al one diugsiuio two hlllo viala 
fell tiom the slielvm, at anoUuu avem built^p iQiainiiln of vaiioua nilicdm for winilow 
diaplay wme imrlistuibcd Mdk and walci wcio apdl in a vciy few CBn!b Siilanlmig 
of milk up the sulia of the pons was noted by a fow pci sons, anil Um chicrlion wna givm 
aa northwebt and Mmlheast Many dookb uoio atopt, but theio was nolhmg eeuwalciit 
in the ducoticm of pendulum inotum. All of the big buck builcluigc wcio viubed, and 
no damage waa found evicpl in on old O^lmy builcbiig uhioh boomod inuoly to havo 
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liml an okl cioek uidmcil, due tn the settling of Hip foumlotiun The TiLa ILill luul 
ponsiduaUe pliistci einck^, but this ivas due to the anaAing of a 5U,0fl0-gaIlon Idiik 
on tlie loot Thice chiinnoys wcio clocked, and one was iqxntcil to haTO tollcn, but 
this wob not seiifiod At the houses whcio the ehiinncvs ocie ciackeil, milk nos not 
spilt flora open pons, so it is appoiuit that llio ehiinncvs imc iaullv anil not Hull Hie 
ULithquokc was sevaa 

(13 Hu|^)— Aaaiefulanile\hauslivcinquu} nnsnuuk. JlStooktonlu'Mi Eduaiil 
Ilughn, uniloi tlie diicotion of Fiof J C Biaunci, niul the follniiiiig notes aic ouii- 
tiibuloi hy him 

The bhotk, while sliong enough to alarm man^ of oui peojdc, was chioflv imlalilc fm 
the absenoo ot the dpsliiictive elleeLb L\poiiLnceil in inany 1^ Im lunate localities It 
brgiin with a gentle tiemblmg motion, whieh uicioiisud bIow 1>' loi the hist 6 n b uciuids, 
then lapullv to a maMinum of lougjh loltmg sliooks lasting iJOiha|h 5 seeondh Tliesc 
weio tollowcd by a senes ol long, ainootli vibiatiuns, which giailually dceieaacd m niii- 
plituda untd no loiigpi peieoptiUe The eDeets, as noted bi many oliseirais, woulil 
imlieale that the heayiei slioeka Uoisilod in a noithwcsWmllicnst diicotuin, whilo the 
bmooth oaeillatums whidi moikad the latter pail ot the distuibonei' lau neoilj oast- 
wist The immeihalr efteets, as noted in dwelhiig^, duiuig lira shock wcie Lira cieak- 
ing and atiouiing ot buildinp, the swinging ol doois, the lattling ol wuidow woighls 
Hid piotuies on the wsllh, tho awuiging clunddicis nnil diop-lij^, and lira atopiNiiK 
of elooka Out of doms, some obheis us eliuin to have noticed lira bwa\ ing of tall build- 
iDglB and amokfrfitaeks, and man} mentiau the vudent motion ot tho bees, tho bionehes 
of which lobht iQgcthsi os if m a stoim Budb fiightened horn thou icstiiig places lk‘w 
in oenfusion, and the on was filled with their atiullcd eiicb 

A ooioful eonvas of the oily gisea the follow uig leaultb m the wav of damages suv 
tamail Iheie wcic a fow amoll oiaoka in tho oiehes m tho hallwaya of the oounty ooui Ir 
house Tt lb safe to attiibuto thia to faulty conatiuolion inthei Aan to tho violuiiec uf 
tho drack, as a numbci of huge oiaoka hod opened m \aiioub polls ol the buikhng souii 
oftoi it was fimshed One wata-tonk was ovaluincd, the suppoilmg banrawoik being 
msuHuiioally biaood, tins tank fell about IS” east ol soulli 

A huge gRbometoi at tlic iiotiuol giis wdl on noith Cuiuincioo Stiuel was bligJiUy 
danugicd Chstmgs saptxnling tho guulc wheels wcie biukcn, and the gas tank was 
diglilly tm<-tcd to the lell so ^al Ura guulc winds wiic Ihiown dl the guulcs 

In two Ol tluoe cases ui tho city, tlie inijs ol chiiiiiiova lell dt Kxarainatioii shnwnl 
tliat tlio mnitai Iioil nevci propcil}' uiiiUil with thu bucks, owmg piobably to llusi 
divness when kiirl In so\cid ensob lioubcb hulleird dainogp by tho bpilliiig ol walei 
lioni atlio tanks 

•Vsido tiom tlrase ease*) d idotivdj' insignifaeuiit damage, cvciythiiig gisob tcstiiiiaiiy 
to tho cnin|uiative geufleiuM ol the sliook In china stoie^ wluuc fiogilc wans wise 
disiilayed m dl boils d mboeuio iiositions, not a piece was displaced oi biokisi Ho 
tv as onn be Icaineil, no plastci foil anywlieic in Um city, ami thcic was no biisikage 
ol biUh3rbioe oi china in tho dwelluig^ Olxiseis who watclioil the iiunuto lioiuls ol 
clocks tlut weic not hlnpt estimate the duialion of the hliock at fiom 80 to 40 scioiids 

Tlra heaviei diooks wcie undoublodl}’ fioiii lunthwesl to auuHuust Tins was diowii 
in Mneial ways Tanks spdt watci in botli tlu.se diioctuins, and the tank noted abo\o 
tell neatly to the boutlieobt, althou^ its liame ion apinovnutcly cast and west, and so 
dleied bome lewatanec to hoe moban to tho bouthcobt In McCHoud's Lake, tlra wnyoa 
ion noithweat^mtheast, bieakmg hig^t on the bank oiul bulkhead in tho boutlieast 
ciiinei, while the noith side was little dlccted At tho eity pnmp mg s intion pn kf o i nip n 
Channel, a aimilai eftcct waa noted Sovcid obaprraia eliuin to have scon tall iwniHiinj i 
and btacka awaj'ing m tho diicotien uidieatod, anil thora who wcie btimiimg wcie eon- 
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KIOU 1 oT tlio iiumniipiil of then onn boclun in tho smne ilim'liini Milk in oik-n icvu'lt 
Ictt n coating ol cicani liiglml on llio noillincst luul hoiillini<)l suits, .iltiuiugli iii ninny 
oases iiiotion was also shown cast aiul wusL 

While Uicio lb iiol viiliic .igiceiiiinil with irfiiiiicr to Llu> msl unit ut‘st vibiiiliiiiiH 
duiing ilio lalloi poll ol llip sIhn k, ilip kiigoi nuiiiU!t ol oIispmpih plainly Ml niiil hiiiv 
thou cflccls, aiul thr ovuloiii'p as to Hum OLimiifmcc sw ms craii lusivo Doois hwiiiig 
coHt and wcel, swinging nlijn ts, such ns iliii[i4ighls, hanging Imskcls, otP , uoip Inuiul 
cilhor swinging casl mul uisL oi in ciicli's nltiH l!u> hluick, iiml inoluifs hung on iinilh 
and mulh i^hol imiiiis shnnssl hilciiil iiuiliraiiluiing tho Inlloi |iailol it Tanks in 
sovoial oasob spill wiiloi lasl niul uu-l, niLliough iiul ni Biirh i[uiiiililu.'s ns in Iho oUipi 
diicotums 

Tho following table iiidirati*i Lho 0111*01 of llu* sliook on lliu 1 JS clocks oonoi ining which 
icpoilB woio icccnoil 


thiiniiim 


bbi|it 

Nul 'tliiiil 

ruuih msl 

HJ 

IT 

III 

inuiiiK iinilli 

JCi 

IS 

lb 

riiLiiiKi isl 

1 Ulllf(*«illlll 

17 

11 

II 

11 

lb 

17 

liilul 

IJM 

ni 

bl 


Qooks with vriy long fu vciy blioiL iK*iuluhiiiis wc*iu gniivnily uni sinpl 'IVn Lonn 
olooks vraio nul sUipl Oiip ol tlu*sp, which, Uiiniigh Hie roiiiU's} ol Mr J4. ]) Gmidy, 

1 was poi nulled to cmuiiiiic, is iii the lira is lU llu* eoiiiilr roinl-hoiiM* Jls liniiit* slaiuls 
noilluiast nnil soulhwcsl, mul its l(X)-|Kiunil |x<n(liiluin, hung ini Uic lunlliwcsi side ol 
lho finmc, swings noillicaiil and miuHiwcsI, niissing llu* »l|p* nl Uii* nini sluiil iihoul 
05 indh A dis^i siai ui llu* iiiiihiiggny iKsiiliduui luu nuliroli-s llial duiuig llu* fJiork 
llm pendulum swung bluniil) Lu the soiiUusisl, ils boi hlnkiug Uw ctlgc iil llu* iron nhuiil 
Hu wcifditA of tho inmo olork hnng iii a nniinw nhall al llu* niib nl Uio Inwer. Hie 
WHO piilliiy ooids whirh hupiuiil llu wi*igiils iveu* fouuil w Imilly Iwislnl ns In mleifna 
wilh wincling Uu cloik a iliiy oi two nltor Uio niillupiaki* On Uie uinlik* of luiiiiv 
olook-oBBos BIO foiuul srms miuhi by llu nbikiiq; ol llu* iwjiiIiiIuiiih 'J1u*n* vniu me 
doepcsl on tiu noulh side in olobks fooiiig coni oi wesl, nnti on llu* irptl uiili* iii elniks 
laomg nmlli oi souUi 

Honu poisons wlu weie niililnopi iliiiiiig tlu •dinrk i liiiin In have liraiil n dull iiinililiiig 
souiul niiiiioduli*ly pieeeiliiig il Tlu*y fiiul il dinH.ull lu di*Hei ilu* (he sound lu i iimb*1vi 
mul 111 Boino cnsi*s lliiiik il inny have ouuuialed bom neniby liiiildiiigs A ohiiniIpihIiIii 
nuinimi ol people sufliseil liuni iuius(*a mul diHiiu*si, with huuliirlip, lor a liiiio olln llu* 
nhocL WiUi snino lluse ihsngici*ablo iq*inplfMin pnsislcd nil llu* lollciwnig day 

Famiiuflan, Nan Jaatjuin Comly (J V ilwiii) — Hu* liinisn r|iuvensl, lliuii llu* snsli 
woglils ol Uu wiiuknis liegnn sinking Tinrk anti loiUi, and n luavy lolling inotioii was 
fell whuh rauspil oiieii doois In swing bosk mul loiUi Hie i.lnek bbqit Tho nuifnoo ol 
tho giound niosTil in ivn^f*s hki* walci, mul bees niin'crl wilh Uu gioniiJ. 

Canbal Ran Joaqutn Coiinly (10 F Iligh}') — In Iiangi*s 0 mul 7 K , lowimliiin J and 

2 N , Miounl Dioldo Meiulinn and Bose line, than woio niiijuontly 2 maMina ol otjunl in- 
famBity with inlois*Bls ol a few acoonds bolweon Tlu niquioiil dneelion won EiW lo NIO 
Noohjoelnnoi chimney's wmoo^oilhi own Tlu Iml shook, and ehanddhpiH,pulines, open 
dooib anil bhultus wcio oaiucd to owing Windows mul window woif^its Toltlod The 
olook did not stop Fhpei on lho wnUn woo aoekeil Hu dolo loof on a hig^i ehundi 
town woo aoekod Thao won •wnmcl)' a bioath of wind, yol laigp tnuM BWBjyod and boat 
as if lodLod by a laiiblo gale Walor in Uu wind-null tmdt mul m olhor tanks dopl 
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01 Cl, mid continued to tb ■« loi 5 niinuLn nflei the •ahuck Wata naa Uuowii liuni a 
bWiiniiuiig tank wlunc tlic cl wa^ 6 tent bebw thu tup ot the tank, unlci at one plocu 
in tlic iivei vnM Ihiuwii om a conciele wall S oi 0 tcul higli 
Afodn/e (E llughcb) — In coiiiiiioii with otiici ixiinU in the gieat intaioi vnlkqf 
logion, MoilcsU) jceeived a vuy ibeulul Jiakuig up bi Uic paithijuiila*, hut buOuioil 
piaeli^y no Jiinagp Tlic bcnl cHolIs wciv Uie htoppiiig of docks, the sua^'inx ul liecs, 
hanging haskols, diop-hglits, anil clnndclieis, and in a tea cases tlu* fall ot objoels tiom 
inspcuie portions in slmca ami dwulhiigs Walci tanks and Uoughs, milk pans, etc , 
spill imit of tlicii oonionls, and in one oi two iiistmicos oiaiks oponcil in liuikhiigs 
N^o one. Ml lai ,n known, OLtually iiincd the dmation ul tho ahuck in seconik 
Tlic obtacivalioiw of iiunv lansoiis in and iieai tlw bun inilicale that the vibalions 
wcie in two piinoipol diicclions via , iioilhwcsi^iilhi.asl and appioviinilLdy wislrcasl 
Tho lieaviei shock sccnis to have hcon in Ihu fubt diiectum, but ol^i i cis aie not in enluo 
agiocment on this point OkioLs ol Imgn sue wen. quite gcnoially btopt, no nullui in 
what diicetion they taood fclevcial piisoiu icpeit having hranl a loaiing m lumbhiig 
Bound, beguinuig a lew scooiuls bcfuic mul rontiniuiig until tho end nl llui disluilianLO, 
mid a numhoi of pcopb wme ollci tod b> sjnnptouib Mimewhat like siiasuikiu.ss Lui 'AWcibI 
houib atlci It 

Tlie follouing dctmlod notes wlio ohlmiictl Fiom citiM'na of Hodcstn ami vieinity 
(Ml Schalloi j — Tices swayed lunUiwiAl^uUicaat “Tlie Uivan,” a now biiililiii); 
wiili giocn wnlla, oiackoil at Uio junotiou ot the ceihng with the noiHieobl end wall, olso 
at llm junction of the ceiling with the fiio-u jlLiuniiing tiuu llui centei of Uio building fioin 
noiUiwest to aouUiOBbt The ciacks in Ixitli cases uoic on tho berand ttho loji) flooi 
The building taoes nmthwobt 

fPlayei 'a Diug Stoio ) — Bosoa on diolvcs on tlio noi thwuat aide ot tlia atoie fell toivmd 
the southoBBt 

(Hr Swanson) — Saw watm spill southoosi-noithwnl fiom tlm imlway lank al tho 
depot 

(Al Fogmb ) — Meat mmkel Mi Eogmlyian fiom Uio hiiilding and on ictmning 
afUn tho •Juxk ho tound diop-bghls and a huldims* stale, susixmlud 1^ a single wiio 
hum the oeiling, swinging in a diicolion pmalkd with Uio sliMt, noithwcsl-soiitlieast 
(Qioan Biolhors } — llwd a lumiiig houiul jimk befmo the dioek Felt llui hcil swing 
lunthwest-Miulheast Fbslei silted ibwn tiom uocks in Uie ceiling 
(E E Woods ) — BIiiioi lionging fioiii souUieasl wall Irll, on nceoiinl ot bicobiig of 
tho cold, on its face lowmd Uio noithwi^iL 
(BIi Ctiajmian ) — Bondi 5 nubs aouthweal ot Blorlesto Watui liough oiiental noi Ui- 
south apilt waloi horn liolh onds 

(Gcuigc T McChlic 1 — I'lio hod won stmuling noilhrsouth The fiist motion was east- 
uusl, tho Bocond and manmum motion was nuiUiwesl-soulhewit Tioca swn^oil lunlh- 
WDsUsoutheast Tim window sash diqit 

(Mi Ridei ) — Watci in tho atiect gutteis moval wcalreast in tho fhal pail of tho 
shock, in Urn second pmt, noithwest-souUicnst 
(Ml Schoficr) — Twmb-ono miles mntlioast of Modesto The sliding duois on a bmn 
tionling east moved noith and south lepcatcdlv dining the shock A watci bough a 
few tcot asm} apilt water east and wut 

(Johnson and Boss Stoio ) — A pile of jjoiiit cans ^oa>l noithwebt^southcost ScvcibI 
cam tell to the nmtheasl 

(G W Ehqy^ — A tall, opci>-hamad"Mi'Mion” clock facing boutheaat was found after 
the ahork with its pendulum lodged on the top of a aoss-hm of tho liaine The position 
ol Um pendulum indicated a con^uabb inoicase in the amplituJo of its vibiation noitb- 
eaat-aouthweat in adoi to allow it to swing hig^ enough to lodge Hieie weie sevmal 
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biiuilai LAsp^ of lulgnl imululuins in clacks faLiiig in llip miiiii' iIiiih lum Mi K Elscy 
also uotoil u niiU'i-laiik spill isisl niul west, anil ini's snajail in tlip s.iniQ ilnocliuii 
llo luioid a iiinihliiiH iiniiil 

(II llinlH') — A nali'i-liuik spiU iiitl ainl l\n*^l A liaiiKiiiK lump swung in Uii* 
•Ainc iliiiTliiiii, ihiippiiig Its lIiiiiiiiiv In llii isisl A liiil nii tin iNiii'li lulliil iiisl niul 
wi'st lie lieniil u lUinliliiiiK miuiuI iluinig tin shuck 
nflililm of llui I)nil 3 Ilnulil ) — Jhil iiiiivi>il iiintliiiesl-suiilliensL 
(FniiiioiB* ami Mvicliiiiils' llniik ) — ^Tlii vniill ii liiiilL iiimii n liiimilntiini iiiile|X‘nilenl 
of Iho ml of llip Innkliiig Tlie liiinl ol tin* \uull, Ineiiig smilliwi'st, is wiiiUiiiuiiM with 
n lath anil lilaslPi paililuni nliieli exteiulM lii llu‘ ceiliiiK On tin* lelL is n wuHli-iimm, oiiil 
on tlie light an aimiinK inlii the imiiii nl the suit anil Imok iii I In vniill The pliisti'i 
paililiiin IS rioekiil iilu'ie it joins tin* lo|i ol IhesHiill niiil iiai L wiiv down the huliit, inoUb* 
hi}' iiulienling a gii'alei luiipliliule nl inulinii in the hiiilihiiK llinn in the inoie xtilullj' 
COllsllUCllll lllllll 

(W k llnilii ) — M Cku's, (I miles Mutli ol Minlesln, n lank spill ninlli-Miiilli 
(\V II High ) — One iiiik* iioilh of Mmlesio, n liink sjiill iiiiilh anil siuiUi duiiiig llio 
coilv iMUl of the slioak, niul ensl and wisl Inliii Tiecs swiiyiil iioilh-saiifli 
(Enipiie Slnhles) — HiniHliglitshwiing niul wolii in lioiigh spdl iioilliweslrsimtliensL 
(A 1j llnlUiam) — Milk luuis on slmlf snpjMirliil Iiy wiies ^pllL milk vnul Tlio 
slioek was inemliil hy a louiiiig siiiiml 

(Modesto Qas Wniks) — ‘Wnlei ui the gnstnueln liinkM spill nmlliwesl-soiiilii'iisl. 
A ehiuidelior iii Uiu huikling hung hy n 0 S7S inch {pis-pijiii J J Iral long, nflei Llu> sluiok 
was a\n tins (liiuuleliei whs hwmgiiig iioi Iheiisl-siiiilliwisL 
(J T MoNivlv) — Hliiluinnaeiilsawllioiailionil walei-laiiksinlliioilliwesl-soiillipasl 
(KdiUn ol tlie News) — A wiUei-lonk Lieluiigiiig ki J Uiie, 2 S inili*i soulhwesl nl Hch 
doslo, was oveiUiuiwn to tlio msl 
llio lollowiiig wcie the rlock reeinds at Mwleslo 
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Cnoi, if/miisllaM County — llie Fliock was loll, ImL w iiinnlPil as mil siixne, 
Oakdnle, SlanvJaut County iV G KeuI) — Tlin iJirirk Mfiiml to In in a noitiicohl 
and Boulliaest cliieclion In the scliau]-luiui>e, n S^kuy Inuk building, knilieiH lying 
in a noithcast and Mnitliwcbl dnerkoii wne looMsiofl fioni llio rniiriele ol tlio oiuln, but 
thoso extending noinial to tins weie not allected Clocka Hhqil 
(E C Giawfoid) — A llag-tNiloltO feel Iiijdi awayod i^iiiaienlly ninth ami south; 2 
clocks Htopl, walei in a tub mosTd noiUi and south, oixl a sUuul lamp Boomed to tip 
dightly noilh and aouth unld atcadied, Init no objoela wno ovnluinod 
TT'nday, Stamtlam Caifidy (W G Oaicy) — Tlio town la on wlobo aoil wlUi gmvd at 
a di^th of 20 fcol Fin iiituie and pianaawmo moved acsoss Homs from tho walls towaid 
tiio aouth, and quito a numbci of praeoa ol tunutme wmo toppled over No chimnaiyB 
wao damaged, but arseial loigo watn-tanka sraio demolihhod Thoao tlamdlsheil watn- 
tanka tbu tiio oountiy aeem to havo been rotated about one-flflh oountmHilodEwiBe 
Gaia on the tioek wne moved at leoat a foot At the lolli^ dqiol, a 1^40G-pound lion 
whed waa idled back and foith foi a dialanoe d 0 foot northwaet and aoirtbowt. Thao 
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mno 2 nuiMina in tho mox'Pincni ol tho caith, anil tlic «cconrl wjb Ihr slioiinn Simip 
men xlcrpinB on i m uw un the iivci 2 iniks cn-t at W»llp> lipoiil a lunibling souiul IkIuio 
nil)' Juxk wax folt, mul caino oiiL ol tlic acim to xol wliot it van Tlicii llu. sliuck ramp 
and the wolcib lollod and loniucd 

COAST RAVOIS EAST OF tUB BIFT AED SOUTH OF HDDHT HAHaTOH, AHD THE 
WEST SIDE OF THE SAH JOAQUIV VAUXT FROM WESTLET TO DUDLEY 

III Ihp iiiisL iaiig|Pb on llip cahL Hblu iiL tho Rill, auulli nl ftbuiiit Hamilton, mul •iliiiiii 
tlM‘ tti xt hub of the iiiii Tani|uin Valley, •a*tt1imoii(s lie fiw aiul wub h vallpii d, so that 
oii[io]luiiiliis Ira olitaimug data ax to tlip dixliibiilioii of iiitcnxii 3 ' nme cuiiPsiMinihngly 
laiu Tlin taiitrax aax csiniiiictl Ijy BIi G P Zulliiian, iuvIli the diiprtiuii of Piiif 
J C Bioinwi, and tlic iixullx oL lira uliscixalioiat atul of ulheib niu eiiilmilufl m tlio 
folloiviiig u lira I 

Patheto Pnn Rinul — Mlutiiig fioiii llullibtri, tlio cuuntv facat ot Am Dinilo Cuuiitj, 
tho aiitoi acnl up tlie Fachero Fhss looil ova tlu* Alouiit Hannlloii iaii|pi In Tajx Jluiiux, 
in tlic Son Joaquin ViHa} Time aip hut lev hiiek oi xlone Lhnnnova m this neighbdi- 
hiNjd, *1011 iiuiuiiiLx woie diipclcd to tlio xpladiing ol milk ami the filling ul dixlipx .iiul 
othci nioxahlo otyocts At the eiitinnre to the cannon thiu ivhirli tlio luail wiiiilx, 
seiraal houxea mno visitoil Only i leer dishes had hnukoii ami milk was Ihioivii 
onl 3 ' horn inni mil hllcfl At BcU’a Rtation no dimage ims done bojond llm loss iit 
milk Tligb botlln ami didicb btomling upon ahclvn woie uninjuicd TIip UMikoits 
say Llmt the iilnalmns wpie horn cast to nest, ami had a lucking inutuMi llrluio llio 
bhiMk a lumhlo a as distinctly lieaid coming fiotti tlio woat 

\l 1 uidirlioiuox about 5 uiilca nuithwcbl ot Bell's Slaboii, and faithei up in Uio iiiuuii- 
toini, tho cluiek \mx of eonsidoiably Ion intensity 
MouiUatn Hama — Tim shock was lepoitcil as having hin n voiy mikl, im dislm wisp 
thiown bran slidvcs, nor milk splaali^ fiom imiia Tlio piopiictm hlulux lluil tho 
raithfiuakc hpgnn with a noitli and south moxpiiiciit wiiiJi Ldoi di iiigod tu tliP isisl and 
upsl Tlip iluick hiio xlmuLl Im latul nt V 
Quing down into Urn valley on tiro cast avk of Uie Paclicoo Pass tiro luteiixil^ ol Hip 
xlinok peicopLiUy macasal At a lanch Imuv 7 niik"i liimi Ihr |iass, nraily nil Hip milk 
nax till on 11 tioin pans and all the xvatin hum t mkx In a m ILxvliPip Llu xi aim wiis 7 fpi*l 
limn lira xuifnec, Mime wsa tlmm ii uiit Ab irotnl Iqr oiu* g|i ntk'iiian, natu wux tluowsi 
liiiiii a tank, liiat fmm nralli to xoiilli changing lolri lu laxl uml mist 
Pan Jiifix Rnaih — At tin caxt piul ot llu. \slky, on tiro Skui Luis Rnnili, Hi Millx 
hlalpil llial lu dixtincll} Mt tlu. vilnaliuiix hcKiii lioin noiUi to xuulh, Uiliu w.ix ihrii ii 
lull ol a lew xeionulx and Hron fnllimHl a voi7 irotiwaUe caxi ami wcxt iiroipiwiit Tlu> 
huifacc ul Hit giouml is uul to htivo iiiuvcil up anil dmiii like llip xiaxi'x ol the ihpuii 
T lnuuul thn xalky, xrhuh ib inoib* up ul ]pa\ch dqioxifoil on fiinm locks beiuulli, tiro 
slinek aiipcoix to ha\c bean ncailj uiiiluini 
Lon Bmaa —On cmriging hum inuuiitainoiix ilibliu'tx into the (loop nllmml iiloiiix 
of tiro San Junqiiin Valle}', ^ mtaibit} of the shock mcicaxpil, until at Los Boiiox it 
lunched a niaxunuin A count ot Uw cluintiQs slioued 57 pm cont (17 out ot 30) falkai 
All tho buck rlnmncyx wiae dunucpil, ax xhown Iqr the occomiaiijiiig phulugiaplis 
(Plalo 123b, c 1 Apo^ui fcatuie ol Uic cficbl upon thow atiaetuios xiax Hut all tiro 
^nuge was on tho noitlioaxt and auuthn cut sulen Flame huib lings ncio not dninogiid 
heyoml tho talhng ot plastci, oi the thiouiug duim of chiinnqys Aocoidmg to Hro 
atatemontx of the icsuknits, und Hie data obtainabla, Hie \ ibiatuiis wcio noilh and south 
roZfa —Out of 7 ehunncTbCwcio thiown down Vy the shock 1110 plastci m fronro 
houHis waa eonaulciably domagod, but none of tho huiUmg^ was tluown bom ita 
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foiiiuIatJonB Tlio town hiul iin biuk ^tuetuics Tho natci of the nuoiby iiiigaboii 
CBiul'a liful, in plans, Ix'cn Ihiiiwn up on (ho Inmkh ns much Ob 0 fuoL abim* Uio ununl lovel 
/femwn — Fioin Ian Buiob luwnid Npwnuui Llio inlnisily oL tlic shook npiiuaio lo 
ha\u dccicn'Vil Al tlic IntlPi phoc, ouL of 8 liiiric biiililiiiKs only oiip, juil consliuolfHl, 
wm thioivn rluwn, oiu* was ciackiil, wink (he iriiuiiiiniK li wmc inulnitingpil bcyoiul llip 
falling of A lilllo plasbn M\lv pn oini ij(l out of (i()i of nil Ihc biiok ohiinncys Ml, 
nllho hlllr ollioi diiningic was iknio to fiiinip hniisMi A iimn wlio saw tho ilH/NXl-gnlloii 
lAiboad wAlPi-tnnk fall bLaIihI tlial ai tho lx gimiing nl (hi* slioi'k il Iwgiui to sway noiUi 
and south, changing bilpi to oAbt uiul m-Ht, aiiiL iiiiolly falling liiwnid (lio wcmL 
Oou's innding — Out of 18 chimneys only 8, m 10 j ixn cniL, Ml Ooiiouhaulili* 
wain WAS llnown liom Uio tanks At a bnek ml-pnmpnig staliou almuL 4. iiiilm iiurlli 
of Clow's lainding a lew cinrks nino inoilo in tlio walls llio loigp od-lnnks and wnin- 
tanks wmo uiulaiiingnl People in thn nuighbailinoil htalc llial tho cliii'otiou of die 
vibiAliona was (list liom noiUi to south, changing lain to cast and wmL Oiuiiioin iIiIIqi 
on this point Many oImi htalr that a cneulni nioLuin was |XMPpplililp 
Otaywa and Tl’eidey — Tlip town of Qi avkhi is on Ihp Iniiks nl tlu> Kan Joaquin Rivot 
No dunogp was donp liy tho pnithiiunkp A ves v fow things upip tinnwn ficun the idiplvps, 
but no olnmnpj's wpip Ihiowii down At Wcslli'y nil tlip pIiiiiiiipvm wmo found iiilopl 
One pooily biaccd lailinoil vmtis-tauk Irll, niul ono ipmAinnl staiuling. Tlip iwnplo in 
this diHliiet mamlam that llip chioetion of gieatPhl inliiisily was iinilh and hoiiUi 
Ftom WahBey to Afount Ilamdlian — li^cmi Wcatlpy tlio wiiln linvplnl up tho Axioyo 
del Puerto ovoi into Son Antonio aaul Santa Thalxd VaIIcth nml up to Mount TlaniilUin 
Hick aio but ftw houses on the cost side of tlio oinniuit, and hut litllo iIaIa wns eolloolod 
Tho host wns ohtAinod at tlio Phn'nix Quickralvor Mine Ilm tlipio oio mvual bnok 
buildingia and phuimpys, but no daniogo at all wan dona lo Uitin liy tlio paiUiquako In 
tlip tunnel Uiom wan no shifling of sliala At Mount irmiiilUm Olnervakny a oouple of 
chimneys weio ciaeked, hut lunui foil Ihom Mmint IfoiniUon, tho wiitcir wont lo 
Paiconcs, m San Ihniilo CVniiily, tin u tlio Panoeho Valley lo Mondota, thoiioo lo 
Dudley, Cholame, nnd l^aelilieo 

Pauonm — Ooing horn ITolliatn towud Phiecnca tho mlenmty of tho parthf]Ua]co 
lapidly doaeoacd At the Inttei piano, which la on the giovida deiKniloil hy Tree Pmns 
Check, none of the diiumrys (3 in nunibei) wne damagod, nor wme tlio elodka nlopt 
Wata and mdk wmo ttuown liom thou leeeplaolcB in on pahI and west direolion 
XUJiom — Al tho Elklioin roadlimwe thero wcio 8 clooka, tlio ono faoing noith waa 
niuliatuihod, whilp tho olhm 3, ono facing souiii and the oUiei poal, alopl No water 
was iluown fioin the bougha nor milk ficnu the tans A fow miles ntuthwcHl of Nlk- 
hmn, the milk wee thiown horn pons on llip noi UiwohI and Houlheasi mdps. Hie bfai- 
niatum obtomod fiom the icndaitB in icgaid to tlie diieolion ol tlio Yibnations was woy 
eantrodietoiy 

EmoM Patl-olpee — At Emmot milk wns thiown out in mnall cpioatilics, but no 
movaUo objoota won moved or upset. Ncai Uio auiiimlt botwroi Thb PknoB Greek 
and the Panoeho Valloy, tho diock woa ao dq^it that ponplo did not thfaik of arlamg 
Nothing woa thiown ovm, noi waa milk aj^ht fiom pana liom Paioonos, whcio Iho 
iBtennty may bo latcd at about VI, it gi^uoDy diwinaiiod up Tica Pinoa Otook until at 
ita noune die mtcDBity waa about IV. 

Poneehe VoZZey — ^is iQgum lica on tha ooat ndo of the Coast Bongpa. At dm head 
of dm vallgy dm dmok waa no diglxt that aonm of tim mhabitaiita wmo not awakoimd 
On gomg faithai down into dm losrei ground whero dm soil Is deeper, dm intaneiiy wae 
digbdy gieater. AtihoPumeboetoie wetor waa thiown from dm tank, but no didmi 
were hroken After leaving Pnnodm Va&y, no dofaito mfonniitlaii wae, obtalnablo 
befbre aixlving at the Chainoy 14 mUoe weat of Thm nnoh la on the 
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piLuns un tlu* wpal Mtli* ot the San Joaciuin Valley Hie MiiviiiiliiuliJit ^ul that vatei 
AVRi thiown out ot tiouglis ui a lunthcaat aiul southwest dm ctiui Klni'alila objects 
aoic not dibtuibrd 

iltiuMa — Mi*iulula is on llie low ullcdli idaini on thi* nest ude nt lliu Ran Jooijuiii 
Risci ill Finno County Tlie inlvn-ily oL llic shuck, mas Luiiiiinutiiely light In Llu> 
town tlieie iii'ic 17 Link cliiiniipvs and not mic was ihiown chiun The lailinail lank, 
Iwii-tliiiilh lull of uaU*i at the I lino, was i-liakrn down, but it vas \oi\ nisi i ui(>l\ built 
aniluiilvavci\ -mail vibi Alum u as iiocu<44in toowifliinwit Hitth s niiil utliei uiislalili* 
aiticlcs ueic not dislnibcil Hu. iii(i[Hu.tiii nl uno ut tlie liutils, who was up, slntisl 
that tlio hist iiiovi'inint w"is isisl and WLbt, llie -Luoud iiuilli and Mmth, Ifiiinnatuig 
w ith a deculLd tmat IHioplc who dh^ci \ cd the jdains at tlie tiiiiL s^iul that tlirv a-suiini I 
a WAAii-liko apjiPiianic, oiul that tiaiiis losc aiul loll as the unilulutioiis |iasi luuiisith 
the tiAcks Hu>v also sUiti* Hut this wavl motion was coiilliii'il to tlu* noilh and smith 
movuineut, tlie oast uiul west iihiIuui being inoiL in llui natuii of a tiumiu In the iiii- 
ggUsl lands south of klcndnta, unisidnolih. uaUi was thtnwa tiuni tliu lanals 

iieiiduta tu Coaluign — At an oil-puiiiping station 10 luilrs south of Miiulnla, lluie 
wcic lU laigD tanks, ol thusL tlie louli funsubstoiitLiIIj Inartilj of 0 lavihI in, oiul much 
oil was thiuwn ovci Ihf sulcs Hu‘ biickwoik ol Uui luinorLs wahiiol uiaikid At 
the laivh-housLs, about 0 miles isist of the tJiniijHi^ tdanl, milk oiul wain weiu Ihiuwii 
lionitliLii iieuplulcN, oiul ciiiisulei<dih‘ daiiiay* was dune In tho biisikiug out nl the 
lii'Ail ggtes in Uic caiuls Hu'iliieelioii of gpLatol inUnsit\ is sniil in ha\u Inwii isist 
anil wust Alaiiy iieniile in this legimi sufloiud liuiii a iiaiisLating si iisalimi fullnwiiig 
tlic quake 

Caahnga — Hic tnp4 of a fmv ol tlu walls of buck buikliii|is wlio bIi^uIv damogeil, 
as shown by tho nLionqiauymg iihotqgiaph iFlalo 123 d 1 A lew dislus oiul I Nil Ills 
wcie thiown tioin the sluilwh, and walei was •Jopt out nl Hie tanks, but none ea|>- 
siied Hie ihiixtuin ol grcalcsi mtensily of the \ibialiiais was nuillwHslr^ulhweHt 
At llic oil ivells no damage won ikmc uHiei to wdK m pipi> linis At a pumping slatiini, 
tlui buck lining of tlie fuinioe was ciikiki.il sll^htly Cmisulnalile oil was tliiuwii lioin 
tlie tanks In a liugc irscavnii containing No 10 ml ft my lienvy), tlio oil was Ihiowii 
up 10 uiolies on tlio iioiHuasl aiul houtliwist sites In a iNiiiip Imtiiig No 111 giuih*, 
tlu* oil wob splashl 3 led up the Miles 

Dudley — Qomg south fioin Coalmga thiu the Ki'ttlemaii plains, tlie mtensily nl 
tlu* sliock appaioiiUy dceieasoil, tlu tlu.*iii wcu* *01 few nihabiliuits that it wiis iiiiiNissilile 
to gel dufiiuto data At Diullov Station ia faim-liouscj luiLliing uii tlie slieUes won 
disluibod DOi hod milk 01 watci blnjil ovci It was ivulent tluit llie i*ni Ihqiiiilcii 
was 1(M intense than at Coulingg E^lcimg the mounlains wist of Diulli^, then* was 
a liulliei dccicaso m tlie uilonsity 

CAoIunie — At tlu* cist sulc of the Cliolamo Valley, tin* ucriqiurihof a laiieh-hoiisc 
hnil not felt tho sliock At Cholanio Fiistrolhcu the shuck was felt, but tiiy iJiglitly 
Hw poshnobtci slated lhat it had a lockmg sensation lotlun tlion a >Jiakuig inic At 
the Chdanio lonch a mud chimney about 7 ti'ot lugli was lelt stomlmg out by ilAclt, 
unhoimod, but Yciy inseciuc 

PaihficU — Ncbi FukAohl llicic aio fivaiies intlic coith, boaiing N 15” W , known 
to have cMolod sinoo the fiitl coming of while men In Miinc placob tlic depicssionb oiu 
85 fed doep HiChC fisbuin wcio not loopcncil at tho time ol tho late eai Uiqua^ 

Slone Cnnyon Coal Uint — At the oual niino tho bhock was my iioliccoblc Hio 
fucinan on duty tlu* nioining of tho iiuthqunkc stated Hull the sinokc^lacks, 35 lc(*t 
high oiul guyed, swung consuleiaHy in vaiioui diiections No shiftiiig oecuiiml in Hio 
htiata ot the unilcigiound woikmgs It waa slated that the iiioieiiient was noiUioast 
anil southwfflt 
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Puuhltee — As Ftnchlico nas aiipinjcliMl, Ihcic wan r pcieciilililr use in tlip inten- 
sity About 2 iiiiIls east ol the ijusl-udup, di-in's hiul been tliinu'n ovpi onil milk hinlt 
tiijin pans Al tin slatinii i(si>Ii, Iioulioi, nolliiiiK liiul btssn mt'iluiuoil Tlu: irnirin 
visilisl betumi Cliiiliini> oiul Pnu'lilivp is in sninll \al1pys lying in llii' iiinuulaiiis nii Uiii 
nest snip 111 tlu Saliiiiis Vulli'y 'Hu* siul is luiulu'u* lUi'p 

Cauluu Cinl, Pictno CuiiHlif lii C lallis) — IVsIuHk nosMVisply rdL in iliisippiiii, 
nnil its (Iiiis.'tiiiii wiis sdulIiisisL-imilliiii'sl V spiips nl IriuIsIiiIps raiisisl by tin* fsulli- 
quakc wpip ii'iNiiUsI liv Mi IjiIIis, pvleiiiling tiinii tin* iiciilliupsb eiuim iil T 1K|1{ 
14 £ , M 13 M to the iiuiIiIIp pail nl T 15, It 1 1 14 , u ilisLiuu i* nl rIkiuI 2J iiiiIps llu' 
reRtuiPS upip nnl nl fust uH'ngiii/iil lir Mi Ulis .v« Iiuiilsluli>s, mul iik llii'y orriiiinl on 
the msL siiIp ol till! CnOhL lliuig^s, on tlu* bniiki iil ii ixiiLinn ul llii* Hiin JiMiiuiiiViilli'V, 
whcie iho intcnsilv uas uliiioiiiiallv li>|^if the liyiNiUic'sis vni- eiilisliuiiiil Ibnl Ihisp 
iiii^t have boon a suppli'iinsilnn Iniill m lluil ipginii nlinig tlio tslgp ii[ Uip iiimiiilniii 
lungo Tlio iPiiiRikdbli' aliiipiiusit ol llu* risUiiips limL sii|qNiil In Him siiggi-iliini Tin* 
ipguiu WAS, hnwcvei, sulxquiiilly visitisl by Ihul (I 1). Ijniulisliiirk, in Piniitiiiiiy with 
Ml Lillis, anil llui Irnluips iP|iniUsl Iq' tlio Inlloi wpip riiuinl Ui U IbimIsIuUh Pii>- 
fpssoi Loudnbaok fuinislics tlio rnllnwiiig iiiiIp legniiliiig (lii'iii 

Tlu pliennniPiiA lonnilcd Iq Mi IjiIIii iiip •n'vt'ml IiiiuIsIkUh In null ru-r (lio pIIi'pI of 
lliomnvcmenlcanlii'iullaiipiliiiilpliiil luulhluiijilrilpliniilnl Tlioloiiiinl lliniiinvoil IhhIv 
I s liTiualb llinl ul llic IoiiiIsIhIp in pipIi iasp, willi |Ih> plilf at llip ii]I|M'I piuI piiivisl ami 
pnnonip inwaid llic low pi imil of llu* ulniN* I'lu* iiiium liiis iiuivisl awny anil down waul, 
IPASing III soma iiislmipps an ofipu spopii in Iismuip, luiiliiilly iillnl al Hip iiip*ipiiI Iiiiip (May, 
10(17) 111 paving Tlio luuk ilills, rnlliiwvrl auiuml, ginfliially pa's* iiilii liilPial iilaiirs of 
moipiiipnl, whipli Hunnsolvna uo vmiiclinuM fpiping on Hu* iiiniii olnvnlpil Nuin, hiuiwing a 
loiwniil Mid feliglilly laleiol niovoiiioiit ol llip iiiahs CMm plain 125u ) 

No geneial IIauio, fault, oi iifl was iiImpivihI passiiig Lliiu oi npui IIwho LliuIsIuIph, olllio 
a laiplul oeaicli uns miule fm supIi lonluics I •nispn'lttl at (nnl IhiiL iluno luiglUi lio Hurli a 
iitirliiie, bppauv Hip luiidslulps nio appioviinatolv olniig nm* him oi linll Tills niqicaiH, 
liowmoi, to Im dm* lo llu* liipt dial niui inuluiilar Ininialiim w PhiiPiuUly favmnliln lo laiul- 
sliding, Ml Hip sIuIps that 1 saw alniiR llu* luwnt mil of llui laiiRn Imiiig imimpiiilnl wiHi a 
tluok laddulirluiiwn sliuk* of a flpfimloslintiKiat'>">' hmi/on Cl^imiT) Tim gniipial htnii*- 
Ime of Uui lango causes Hip imkri uf any Rivpn lioiipon lo oiilniip along a linn louglily 
iNuoUcl lo Uio laiigo fionl (aiiiiinMniiilply nnilhwpsb-iouiluiiiiiO 'J'lio ImuIsIkIps all Inokb 
Iipsli, and aouiding to Mi liillis smpiid of Hipiii (and pruliniily all of LliiiHn uiuln cnii- 
sidpiAtion) une pau*pd on A]iiil IN, 10(10 1 iniulo a liip luscim Hip IiiIIh from llu volloy 
to New Ittiu and iioied iioHiiiig tliul upiioainl lo lu a icpoiil lansiiiip liiu 


EAST 8X11B or THE SAE JQAQDIE YAILBT SOOTH OW MODESTO AHD TEE ADJACER 

FOBTlinS or THE HIETOA EEYADA 

In this ipgion infoiinalian icgaidlng llip mienraly of tlu* fduirk is ratlin MOiil The 
shook WAS Ul gcnnol nol sulliapnlly misiso lo pmiIp alaiiii, niuI lusqdp an a, lulc dkl not 
note caicfull) ils dlccts al Uio Innc Such rccoida as oip availnblo mdieolo Uioi on 
intensity longpng horn VI lo Y incvoikxl lo Iho oasUnn odgo of Uu vnlloy, but that il 
died out lapully in the mounlauis boyond 

Mereed, Mtieti Caumlif — (Socks gmciolly wne stopt, and honing cdijoels ireio 
oausod to swing One chandclun was obsav^ to awing nmtli and south, and thoi m 
a elide 

Afodna, Madma CouiUy (F E Smith) — Hu pimoipel disluibaiico was piocodod 
by a ticmulous mobon foi about 10 sec^s Hicio wcio 2 manina In iho piuunpal 
distuibonce, the sceonil being the oliongcr, and a ticmulous movament auecoaded it. 
The appaient (hiectum of Ihc movemcnl was ham southeaat to northwest, and ohjoets 
smeoveitmiiedtouaidthenoithwest Hu duiatlon of the duck sraa thirag^ to be 2 


BEPORT OF THE CAUFORNIA EARTHQUAKE CXHIUIBSION 


minuth It HOB KTaie enough to lattlo mndom and more dooiB, to cbubo tlio bod 
to move, to Bwing hanguig objeotB Bud Btop docks, and to ovei throw aiiiBiiienta,vaBn, 
etOjbutnottotbiowc^ninBYa Inolhoi pattBofUndeiBCouiity IhoshocLuabiepoitod 
hom Daulton, Magnet, and Odd, but without eufliucnl details to afioid a eleai idea of 
tho mteuBity ol the diock 

Fieaao, FtMo County (A C OIiiq}') — No VI of the Hobi-Foiu 1 seole dcsciiboa 
conditions hoio quito occuiatcly Hioie uwk a gnnoiBl awakening of slociicis, cecdliir 
tion of blundcluns, sloiipmg of docka, and conadaoble Delation of tiees Some pcoplo 
lan out ol Ihui houso^ Waloi m tiougjliB was spill out, etc No riamugc was done 
to buildings 

(J P Bdton, obacivoi of tlie IT S Wcathci fiuieau )— At tho tune of die caiUiquake 
Ml Bdton was on the thud flooi, stonding nani a window The *■«««« of the diook was 
6^ 18* 80* The fiist dioek loatcd about 10 aceonds It otopt clocks, awayccl build- 
ingn, goeolicis, luiniluie, unloekcd-dooia, wuidoiwsfe^^its and shntteis nieie woa a 
dioit intcnal at ecasation, thou a socond shoch nhioh laatcd about 30 acconds, but was 
lesB sevuc than the fiist It hail a ticmulous motian whieh giadudly died awoy Each 
diock dci'clopad its giootnt iiilcniwt}' neoi ita be ginning Tho appaicnt diicetion was 
fioin south to noith Tlie intcnsilv of the fiiat ahoak was snlfieusnt to snaj Ihc stoutest 
building ond dibluib ita contents without displacing them, and to domage walla di^ill)' 
Tlie only sound obsenctl was that eoused by Uic jaiiing of the building, etc Many 
dngs balked vigoiuiisly dinitly hofoio the fiist diock 
Roedky, Ftemo County CJohn Foil wether) — The shock was north and south, 
docks stopt, some [dastci wna eiodcod, but no ehinineya fdl, a boot dooi which was 
locked ivas eautied to swing open Cbnqo watei waa dopt out of ditches to the 
nffllli foi 40 feet At JaitiCBun 2 distinct ahocka wcic fdt At Biveidalo, hanging 
olqeeia weie caused to awing At Kingdiuiy, a di^ sliodk was felt At Fbwlei 8 
wdla wae filled with aand At Saiign a dock waa stopt 
FiaoZia, Tuhut County (F A Swaiigcr) — Aiookin^haii locked vigmoud} nath- 
oast and southwest, but no shifting of Uio cliaii was obcmveil as it looked Tho awdl 
and fall of the coilh-waYO aoemod stiang 

(A M Doty )~‘Foui shocks wcie fdt in Viaalia, the Inal being tlie most pianouiicod 
Tho town dock and almost all pendulum dooka in the aty atopt Tho vibmtion waa 
fiom noith to south Uio Ddta Biiilding, a '^n>4toiy buck sbuctuio, swaged to the 
south so paoeptibly that it acoiiicd dilhoult fn it to iqgaiu its equilibiium When it 
dul away book, tho bn loof latUcd as it aoine ono wma pounilmg on it with a hammei 
Fiacticdly iivei}bod> in Viaalia waa moused fiom deop by the quake 
Dinube, Tulmo County fMiaa L n l^ndaU) — Tbae was a smait diock A dock 
At die bunk atopt A eiaok in a buck buildmg was so cnloigcd that the wall hod to bo 
abongthciied by loda A chonddici awayad hom south of southwmt to noith of noith- 
ooat Ehewhcio in Tuloie County shocka waa lepoitcd at Estai, Kaweah, (hcai, 
Foiteiville, and Tuloie 

Bokmtfiiid, Kmn County (A Q Giaiit) — Uio duck waa ationg enough to ratde 
windows and dooia Oil dopt out of tonka m the od-fidds 6 miles to the nAitiiMiBt 
ot tho city Somo docks aio icpoilod to havi* stopt. 

/aohdle, Kmn County CBtcphcn Bait^ —Mi E Xmg, Ivuig m bed, noheed the 
awmging of a pistd acabboid auspended by a ataap duectly ovet his bp.ii 
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BAST OF THE 8ZEBRA lEVADA 

IlAU CoLTii II n m fi» n louDiunuE 

Gancidl mrfc — Tii tlip loiiiu along tlip 00*4 baspol Ihe yinin Np\ai1a mill \ulliui 25 oi 
80 iiiilus ul Uiu bav, Uiu diock was dislintlly lull, uioi'dblu objisslri wi>ip seen lo awing 
niul hcmil to bump oi lalUo, mul a vuiy Hitiiill miiiiboi oL ikshmm wpiii awnkciuid 
Failhoi uasl llio most noLablo fcaluro ol Uip ipinuLs ib tliiil wIuhpvci tlic cllools of tlie 
curlliqiiako wao inoilr ovidnil, the ph^'sieol fdfpis, hueli ob tlio Hwiiigiiig of Busptsubxl 
objGOta, cle , wcio doMsiiboil oliiiosL Lo the cvclusuni of diicol physiolc^fpcoi oiroblfl Tlua 
IS aiipnicnUy at vaiioiieu with Llio iJiiiii'iplpH ii|inn wliirh Llip Itovu-Fuid boolu ib fouiulul, 
as Uic (ml 8 giodps ol iiitoiisil}', buginiiing wiLh Llip Inwcsl, aip Imsnl on fisding, Ilia 
visiblo dMlmbonoa of objcola uni bugiuiuiig uuLil giuilv IV is ipoplicd 'CIuh iiiny be 
duo antiiclv oi cliiuOy lo Llic lullowiiig ooiuIiIiciih Hi'ltluiiuuls nio fow iiul fm Ix'Lwoiu 
Mill many enn i gin a voiy siiudl iiunibpi nl uilialuLmi'ls 'Wlipii llio onilliqiiako occiiirod, 
Ihp gioal inojniity weic aslopp, and Hip few who wpip up wno moving about al neUvo 
vruik mul wuio m gpiipinl iinl ol n sciisilts'p 1 ^|n> It is Ihptpluic piiiljalily iiuiuissiblp 
to |jji‘l salislaotmy mul ecu i eel slalHliPs iiiilii nlnig Llw disliilniluui iil Uip muiph of iiiUsi- 
biV>’ of Llie (list a gioiln, aiul the usisildu dfis'ts id Urn rnrlluiuaki* iniiluibly oxlnulfd 
much faillipi cost lliun iquiiLoil 

PCiluiiH Ihp most uiipoilunl of Uio physical signs iPiMutnl is llw ilisliiilimipi* of sinoolh 
watci surlopps In five iiislauops, at Lhipp ddfpipnt loenlitun, ditch bsulns or Irnpituia 
noluod on ogilalioii ol qiiiol watn oiiilaocs mul Uiat tho waloi ligfilly Hidashl ogouist 
tho Bulrs as i[ bom low waveu, oi as in a vessel ol vralci wliisi it w alighUy tilted. Aa 
tho morning woo clcm ood onliiely wiUiout wiiul, il imprest Uuun as iicoullor, mul the 
luatUu was io|miiIu1 wlien they went to brroklasl Tlic miggcHllon of oiip Uial oomo* 
thing peculiar liail liappencd, and of miollun Uiat il was mi cmUupiakp, was eoeli in its 
place Uio inoilcsiusil ol aallics ol wit at Llio evpanuc of Llio rpiunloiH Wlim news of 
the California cmUiquako icachiHl them idacM mvcial liouia afUvwanl, tiui bnw waa 
found lo agree as eloaely os dcleiiiiiiiabla wllh. Uio phcnoiiunia of tlio inoniuig. In oaoh 
of tliisc coses, howovea, it was icpmtod that no ahook was fdl. It le auggoated that 
with inodoioldy long wavea ouch suifooea may piove very BonaiUvo liulioalom of mton- 
sihcs down to the lowal depoo on the aode 

fmUicst point oast at wliieh omlhquako orrocla weio iqiorlod was Winnoinueoa, 
about 840 miles fioiii tlio loult A cmobil tomdi was mrnto foi ptssana who hod fdl or 
aeon iiubcabiona of tho ahoek Only ono appaieiiUy auUicntio caso snw found, and that 
waa of a numo who lioil lotiiod a litllo oftor 6 o’dock, aflci a ni^it'a work at tlio County 
Ilospital She was lying quietly in bed mid fdt no diatuibaneo whatova ; but noUood 
a hanging hiinp awmg gently bode and foiUi. Careful mquiiy at newapapor oOioca, 
the tclophono ofHoo, tlu poatonico, and of tho lodioad agpnt, tho svoathn buieau ob- 
sotver, and many i^ividuala in diflacnt pmto of the town, fmled to diaoover another 
obaeivation Thia la lathm louimkaUa, bosauso Wmnoiuuooa la a town of oanaidoiaUy 
o\er 1,000 inhabitants It la bdieved that tho one doffauto zopoil obtained la eoneot, 
and, as ooiiohoiativc tcaUmony, may be added Uw lapotta from two other localittai 
almost as for caat aa Wmnoiinicaa) m wluoh aiinilar phenomena wore doaeiibod (m ono 
the dutuibaneo of a wotei auifooe, In tho dAoi a awingng lamp), with tho fuithei ahidr 
Imity that no thook waa fdt. 

The dongation of the mtomrty aanea in a narthwoBbeouthoaBt dheotlon la marked 
The ahonggat offocta east of tho Siena Nevada wuo fdt with praotleally the aeino In* 
tensity bom ait loaat Sierra Yelley to Lone Pine (gboixt 280 mlka along the nnge), while 
60 milcB east of the Suuia the mteniity bed moAerlelly loaenod, mid 100 nuloB eeat 



322 HEFORT OF THE LAIIFORNIA. E\RTHQVAKC COUinsUON 

lepoiti UP pmctuall} unubtimiiUo Thn agicis, ot coiiisc, with Ihr dong^tion of tlip 
locu'a ot ilnlui banco 

It abw appisiis iJiohablo that thr hcnublc Lftcrl* cvliniloJ laitliii dlung lluniholdl 
VollcVi vvhich 11 pi irlienlh paiallcl to the ihicctiun ol jiiopaf^tiiin tliui Bliiiig thnu* 
liius wliriL Mien viivu niiiuiilain luup i ntic thnivm uiosk llip Bilvuicing na\i s, ji m Ihp 
wulliein Nixaili ii'ipon 

Til mml caMn tlic iliiLCtion of vilnatinn \w gi\in as nnith^ulh, oi noitliwosl-soutli- 
casl, thoiiilivooi tliiiPLdsi-inoitliol west to south ol east, 01 pa^vcsl,(lirLctioiisiiiaii 
giton Mo t ol the iliM ks iquiilcil si opt laioil noiUi oi south, a fow turoil upst 
III 1 ti w CAMM llu> skilciiiciil was iiwU. tluit tliQio nuie tno shucks viiy close logLlIm, 
but incist of tlip ul>‘Ci\'eis ilul not disliiiguisli uiue thnii one 
Di tails Ifli llip vaiious 1000111101 lolluu' 

Jtouud JIuIl, 70 iiiilrs uni 111 ol Rino (F McMilbn) — A disfaiu t ciithquako was felt 
wliidli lastisl fluvnal K'conils 

Penriue Afouiitiiin — A numlN*i of i uiclicih niul iiiiiui>> aoie up at 1 ho limp ol thp mi lli- 
qunkf, on llu* 1101 lb Mile ot Fiaiini', obnuL 10 01 12 miles imrlliwist ol Reno No 0110 
nnluTil till slioik urn lui^ iniliuiiniis ot it 
Rina — Tlu‘ shuelc was distinctly filt bj' a uuiiibi 1 ot ix<iMins SoiiiPtieieanakonnl 
TI10 uoit iiujoiih knew nothing ol it A gixul nccnuiil uas gt\cn b\' Mi Jeiwn, of 
Ihi U S Wiiilliui Ruicaii TIi> aas in tlie ulhci to take insliuiuc'iital leadings ^ic 
ufhci lb on the fuuith Iloni ot t icelungplai Inick buikluig, lungei PAstruust than noitli- 
ooiith lie hpuil soiiiu picluips iiiiilp and thougjht tlio janitoi wan gptling leiiiaikably 
mdustiious iluansluis, then ho imticul that thci' ane oil lattlmg and suiniiseil that iL 
WOB ui PutluiuakL Ills atteirtioii was altiaplnl to an plpetiir bulb on a long \i up hang* 
mg iioin ilic rolling, oiilv a few iiicheR tiom the nest wall It uasawingmg m) as to hit a 
mutol nipplo on a pqxi in Llio wall, thus iiukmg quilp a noise The builrlmg ocpinod to 
sliake east-ivcst 

O/uiffkoiiv — Man) wne intcrviowrd, but nunc hml Mt tlic dioeV TVliilp tlioic aic 
one at tno vogue iipoits, it w pioliabiL thni no one ically IpIL llic 1 lippti at this plopp 
IKodkUMiM — A convasb lull d to plicit any ikhnili arcoiint Tlie jiostmaslpi clunioil 
ho talked uitli mui)* iicnplp, but knew ol nono \i lio hod obeivcil the blioek 
Iltacn — QuiteanumbPi utpuoplpnciPint(Hvicaed,butnog|noddofmitPBCcountGoiilil 
be obtuned. Moot poopic diPiih illy hod not felt it, ami wcie not ouic of on} one who liwl 
Time weic one 01 Ino hixi iipnits of ]Ki«nns nho iipip suppoMid to ha\e lelt 01 obspived 
It, aiul one man uhiiitted having noticed a “light '•hurk " 
t'liyiHiff 6'i/i/ — Qiili nlim leiMHisnolirrdthesliuck Mi D T Smith ansslciqiiiig 
on tho thud flixu ul a iiplangulu building that st inds pisl and vpsl 1Ii> wokp up and 
li'lt a iiiovi inpiil ul the buililing An plecti ir gkilx Misppnilcsl bt a coid iioin tlic coiling 
(abuul 6 livt) snajnl oJmuL 1 5 iiielipsuith on cllipLiial nioiciiicnt, the inujui a\is a 
litllf 1101 111 ul west No line pIm> m the buiLIuig nnlieuil it 

II tiiuska — A ti'w u( iiqioi tod os feeling a '* pu *' No me nuticcd tlic diicetnm 
Ynitiglun — A lew lelt the sliock It tiias liglit and de^iibed ao noith-^Mnith Ono 
pci sun 111 lipil but aiinke sud tlu'licd loekcd dOil a euitoin anaj'id noitli-suuth, pioducmg 
a SOI I ol diw V spiisatiem 

Fallon — Thipp ijpihons wcic luimcl nho rlaim to ham been aankmorl , they wpio oil 
wDiiienondliglit-lieiiPia One (Mis ]£ W IRack) nwoli^ and liEnnl n nouie which oho 
tlioiight «DB tlip lattling of the wiiulow wriglits \notliei (Him I II Kent) awnko 
heuing a noise like the laltling ul a amilini She also notic^ a bud cogp and a hang- 
ing plant awing in a nenth^south diiecUon, tho distance fioin tlK pout of huspcnsion to 
the cmtci of giatity ot these boing about 5 leet Otlicis in the home houses notued 
nothing. 
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II h iiixiilcd tlut ililch tnulcii ini the CSiix'tiniiiinili iiiifviliini ruii^l ndticnl a ilihluiln 
ancu ol lliu wutpi ^iiilnrp, luul lifllit splaMiiiig cd Uu wali‘i iis il li> lnw iia\i*t or lorkiiiK 
Tluy icpoi tml il al uaiiiij in the nun iiiiif; miiiu* luiuis In Ioi c hi \vs iil llip V ililiii inn nii (h- 
qiiukr ariiMil Diii'c.L U's1iiiiuii\ ih kii kiiiK on lhi>i {NUiit, llio llip ii'inuI nas ff iiiinlly 
Ixliivi'il nl till lliiltiiiuilioii IhnviPi ()lliri-< al I'nllun mill ITiiaimi 
Fanniw — Iti'imils riniii •a>\’i>ial soiiiti's mr to llii‘ I'lliPl lliiil no slimk nils foil, mill 
no iliiliiuL cvulitifo ol tlu> aailliiiuakc iviii oImnwiI 
jMvdmk — ik>vi‘iul iliNki aip siiid to liiivc stopl, Iml siinii' ol tin* l(•|Nllls, lliii iliiii'l, 
MHNii to be uiiirlinlili Hi'winl |H>wins iii>ii> nwakimnl Oiio (Mi Dnwkiiis, piinri|Mil 
of llie JaiwIiNk HiIiiniI) loll n slii^lii slinking, olliiMs liniiil a iioim* an il a |x>iMin aiMi> 
kniNking, Ol llir NnuK oi vpiililaLoih Innl iiilllt'il Oiii* liiucil llip iNmiln liinisp liml 
"(^iiifiip" (F J (liiniii>ll, A U lki»k, (' II Vuliiiliiii* ) 'J1ii> I'liN'k III Llii* lioU*l Is 
SiUil 111 liuw sLnpl 11 bangs on an nisl-iiii-il null anil fiuih simlli llio slalioii cliH-k, 
III a siinilni inisiIiini, was also ii'inii IinI sliipl On k'\'i‘1iiI iiiiirlii'H K to 12 iiiilps miiiLIi ol 
lan'idork llu> iiii|qilnis iioliiiil waviN in splu^Iiing in tlili'lii's ni I'luiuls, iinil it‘|Niilnl llii* 
sanu> ni bii'akinsi. lliat niniiiing Dili'lii's l•^ll•llll iioilli-soiilli, llii s|ii|h> h voiy loWj 
nliniwil lioii/iuilnl, aiul llu* aali'i smliiio shukiIIi mill i|iiu'l ^olin Kiilli\nn, iing^lin 
III! Jjuwlfick CuniniiKMBl Co , IVli'i Naki i, laiirluM , Janii-« Joiisi'ii, Min of laiirlirr, plr } 
Oiii> ii'iHiil siHuks of a lainii Hwniging 'liiiist* who saw llio i>IIikIi on naln sniliirisi, 
mill iillicis III ginpiiil, IpH no sluirk 

MM C'llij — 'ilii slaliini npinil siiiil lu* bail no inimIiw iiiiliiuliniis ol llii' l•lllllll|nlLkl• 
muliioinii Mill 

Uiuonnllf — Toni Powoll, a imiiliii A iiiiIi'm niiilli nl ITjiioiivilli*, mi\s (hal Ins wilp 
wiikr linn alioiil ilayliglit, mill cnilnl Inn allpiihiai In llie liunp swingiiiK Tlioy It'll no 
sluikiiig 'Jiu'y noliii'iilnUu llinl aliiifiliisllnmi LliuailoIx'nMlshiul riuniblcilcliranuii 
lu llir sui lari' ol llii' oirmii 

IKiflariimnii — A lalliri llioio rmiviiss ol ilu' lown wax inailc Intbusi' Il is Uii' Im llical 
ra*il al wliirli any iqxiil of Uio caillu|iinki' wat iniuli'. Only inir ilcfmilc ureuiiiiL was 
oblmiinl, aiul il ih In'Iu'mhI 1o In* ii'linlilr Mis KInuiii', iiuik' nl llu' (knuilv llininlal, 
bail limi on ingbl duly mul hail jiisb irliinl An hIio lay C|uk'l1y in Imli sbi* iinlii'Cil a 
bmiRiiig Imiip wilb iKHilanl glniH piisnis swing 11 nwayisl, in boi Juilgtiasil, iiraily 3 
iiu Ill's, nol Im fi inn msl and wi'sl Hbr cidlitl bit luisband'h alUmlion lo il mid RuggqiU'il 
Uial II iini^il lx* diir lo mi rarllujiinkr Tl ronliiiunl awliifpiig Miino tiiiir No idiork 
was fell, nor was swaying of Ibi' biiildliig iiiiUacsl Tlio imbuuil ngqil, Uio wi'allin 
Imirau olisuivn, who was up al Uu* liiiii', llic imslniaslpi, llip piiiplo)'^ in llu* ti'1i'|ibniii' 
ollup, Uic tx.oidi' 111 boUi of Uip iicws|min'1 olTiPPh, anil a iiuiii1x*i ol ollipi |nhiiiIii in vniloiis 
ixuls 111 lown, all haul Hint Ibry bail li'Il no sliork and liiul mxii no plfprls ol it, mid kiipw 
ol no one who liad, cxeriit a Irw wlio hod liemd of Hip raw of Mrs Hlomio Aiiolbii 
IKiHun, ii'ixiilcil liy 0110 ui two as baviiig Ivll Uip ■Jiork, was intpivli'wpil, bul dmiiii'il 
tliat sill' bml fell no sliock anil llinl tliu iiiioil tnwl have brni slarlnl ns a jokp 
I7aiiii(&0ine — Two docks mo aaid lo liavp sloiil Mia l^lnr dv«ribod tho hlioek 
as a ticmur, as if a ixil dog weic snalchuig and jiasiuig Ihr bed, rdloweil l^y a diHlbiel 
mavniu'nl lowmd the nulh mid liack towmd llio aoirili Mr, Uiodipui, in Uip aoecnul 
bloiy oi the eouiL-houhO, fell ijiiitc a diakv 
Afiaa — Hie shock wan disiincUy foil by aomc In tlip slcnc it wan said tlial tlio 
building dislincU} bwayed, the disbra and linwmc on Uio ahclvob makuig hcmio di^t 
ratlling In the Icicpaph olTiee tho dock stoiil The shock wab very dij^t, and foh by 
only a low 

Bodw (E B Biooks) — Tho duMk was pcrocptiblo, aomo docks atopt It waa 
noliccil by ooeupanta in somo 2-6toiy buildmp, bub waa not gmcidly fdl 
Mmo LdkM — Adi^t duxik waa fdt cm the weal aide ol tlio lake. 
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Canidtauk CChailMN Flatt, matlia obwiviei} — Ha did noli feid the shock and knew 
nothing about it until the newapepei lepoi t eanie 

Lam — Ten or mote peifcona notioed the ahoek, whidi waa di^t W M Biohaide 
atated thae weic 2 ihoeha, ono almoat imnieduiitQl} after the othoi ^lo hiab waa 
a gentle lockmg motiun, the aecond email jeika. The total duiatum waa about half a 
minute 

Tonopah — Sevaal communioationB aroie to the effeot that no one had notioed any 
induationa of the enithquako 

OdUlfiBid — Seaeial npoita wme icecived to the eftcel that no diock ana notiood 
A lepoit waib in thnt the apimga bad changed aomowhet m Uioii flowi but 

the Supmintondcnt of the ‘WesLoin Beelamntian Company ^ A Thompaon), who keopa 
a veiv oloao watch of the wolla mrf apiingSi aays tbeio waa no diange at all m Uio flow 
nor any otha induution of on eailJiquake 

IPioalLa (Cloy Siiniiia) —A ali^t diock wna Edt, the movement being fiom west to eaet 
It aeemed to laat foi about a aecond It made hanpiig objeota awing, but did not atop 
dooLa 

Buhop (W A Clialfonl) —Uio aluak waa aliong enough to waken many poomona 
adeep I«gpelaGLam1hc]ewc1ois'aLoiea waeaiopt The length of the vibintion waa 
unuaual, but waa not timed Tboeoitbiqiiakawaanotre1laBadiaipdiook,butiathai aa 
a long anil not aoveie lolluig motion Dooia, winilowb, wmdow aoi^a, olo , wmo 
shaken, and liangmg ofageeis such aa mcandoBccnt bulba, awajed back and fmth Ihtu an 
me of 12 to 18 melica, doulde omplituflc No damage whuLovei waa done topiopatv 
Dooio on the nmth and aouth aidca ol buililingi aocm^ to have been aifoeted moat Li 
one nmtamiMi a bo\ of diy gooda waa moved i^out 8 inchca Oubuf-dooiB tlio lumUo of 
the dioek waa notoil by a lew pmaena 

In^epaadmuB (Ilia IS M Biooka) — Some dooka anno alopt and wmdoan raUlod, 
but few fdt any dioek 

Lena Piaa — A numbei of clocka wmo atopt^ ell fneing nmlh oi aouth. Hie shodc 
waa notioed Iqr only a few pmaona Aeoanlmg to onodcaeiiptian,thi!ie araro 2 shooln a 
few aeoauda opait It aoemad like a lolling moveiumt^ and a hanging lamp was notioeil 
aannguQg noiUHMuth Ticea diook 

Nodw —Only 2 or 8 paaona noUocd the dioek It ama only dighUy paoeptiUo 

In gaUienxig mfoimaiian roneeining Uio (Jalifoinia oaitluiuaka of the moinmg of Apiil 
18, ea fdt m Iho Western Novaila logioii, two othm dowly auececding shoebe anno brought 
to light, one ot which lioil muoli atrangoi loonl cfloole Uinn the gieator but more diebnot 
enithqu^ 

Tho BofBiqmLo qfAjnil 10, 1000, tAoul 2^ 5" p u 

This ahook ao'i nicnlMmml by ao lew pneona that I araa at fliat indinod to oonaidor it 
imagmaiy It waa iqioilod, lioavevci, by icliahlo poisona not knoam to cadi other m 
thice diflucnt towna Tho moat dohnitc aooounts aic aa folloavb 

Rmo (Mm Loaoiil — Oliaci vci on tho Uuid floa d tho Agucdtuial Building at tho 
TJmveiuty, in the pholapa|dua labmatoiy , felt a vay diatuud diook, but did not xe- 
member the duoetion ot movemonb 

OZiiighoaM (Mias Noil la) — TliepoiaonicpaitlngBndliBi aiatoi araioaittuiginlhohouBe 
and fdt a diabnot shook VoairngitaraathobiioiamwioFalaigiei eaithquakOftheyian 
outode. 

IToan — A shock not genadly fdt avoe noted diatmotiy by Mib MaeGicgpt, at the 
Bedamataon Servioe haa^piartma 

The Sa/AquaLi af Aprd 10, 1806, 8^ 16" to 8^ 8(r p h (Entenaty, IV-V.) — Thia 
eaiihquako ana diatinctiy fdt along the oaet slope of tho Viipnim rangp end fha vnUqr 
lenddiieedy cant and not tar nath or aouth of Let 80” 81' Wberavor rqiortod it araa 
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much 81101103 than Uie shako pioduced Uio Colifoinia coiUiquako ol Uio picvioua day. 
It was goDCiBlly fell at IIbicii, Wad'aaoiLh, Olin^ouac, and nci|diboiiiig plarm wlmo 
il 18 liaid lu find my uno Uial nobccd any cUolIb ol Uio poul quake In ILiacn il lallUil 
windows, mado gu ]cla and lamps anuig, and doms hwiug un lunges Tlio lailioad 
atation dock ib haid to have ^toiit Vt WaiKwui Lh, li made Uiu wiialunb lalUo and cui'od 
Bomo foai, owing to lopoila ol tlic liui Siimeiseo diaastci Ono iwisoii desnilH's it aa a 
quiok diaip bhock liko a bloat Al Oliu^iouac also it was felt as a slioip sluiek — ono 
callod It a quivoi — and oau^od ivinduws lo lalUo II was fell ni foi oobl ob Uiowii'b 
Station It was appoionlly not IclL at Fsllun, tho il was dialiiwLly foil 12 miles wobl oi 
CoiBon Dam In the Ueelouialuui Soivuic (utiip al Foinloy H was quite bliuiq{, oa fall 
on Iho giound m Uic tonl Jiidpng bom its aieal disliibuliiiii, it is bujqB'Hlod llinl this 
eaithquako is iclalod to the fault along tho cast bnso of tlui Viijpum Ibiiip* Hui raugjli 
tiino caliinailob voiy lioiii 8 to 0 o'clock, but in casoa wbero tlio Liiiie waa nohxl inoio par- 
liouloily, tho vaiiatuui la between 8^ 15" anil 8^ StT. Tim viluatum waa appoiimlly 
noithsToat-aoiithcast, m nmlh-aoutli, al llascn Al Fciiilqy (a alioil ilibloneo boulh of 
WodawoiUi) it was doseiibod as nniLheobl-buulliwesl 

onanivATniNS cii' j a nun 

Fiofoasoi J A Rdd, wlio liaa boon ongagud for aonm bum past ui a goologioal study of 
the foidtriono of tho caaloin fiank of tho BiciiaNevada, mado an of vaiioua 

faults with whidi ho was famihoi, with the view of ascertauung whoihor m not ovfdoneo 
oould bo found of movomenl at Urn liino of tlm eaithquako No auoli ovuleneo won, 
hoiravcr, found IIo also mado an oaunmakoa of Bovmal hot qningB along tho baao of 
tho niounlama, lo aaeoilain what ebangea, if any, had boon eau^ Iqr Iho ahoek Tho 
only onea wfaioli aaoiii to have been offootod aio iho Sloamboal BpiingB, 18 mOca south of 
Reno 

In addition to making thcoo osanilnatUma, Piofcssoi Rud obtainod aomo valiiidilo 
mfoimation rqgaiduig Um inlonaily ot Urn ahook, oa pven In hia noloa which follow. 

At Rddo pooido wmo not gomsolly awakened. Thno wmo no exaot looorda of Uio hum, 
diioolum, 01 inUsiaity of Um dmok Um luovonmnt waa laige, but dow, anil of long 
duratran — pioboUy about 40 aaocouls in total. Tbo dook of ox-nmlooidcipoB] obsormir 
B B Dolan atopl An extension inoandcsrcsit oloehm li|^il, on on 8-foot ooid, ao ai- 
langiod that it eoidd awing only noilh-BouUi, waa aot awinBUg Uiiu a 8-fool aio. Tina 
s»a oniha bat llooi of an old wooden houao, anil giTca aonm Indioalionof Um ma^ihuilc 
of motion and tune of orioiUatian Mi Uoton was awakenod by Um dmok and ouinilod 80 
BGoonda of loBBcr motion oftoi ho waa bdly ccinsolouB No noiso wan lioanl AroUior 
obaorvor was awakoned, and aaw a 4-faai ligjht and oatL awing olwut JK inebca ncoily 
caatsunihcBbl and wesl^ouUiwasl At Um l^vcnily of Ncvaila ■iiiilai liglila won aot 
Bwmpng with a loigo caslrweab oonqiononl of motion 

At Steamboat Bpuugs tlm almek sraa fell Ob a long^ genUo swing A aeoond blioek, 
Boaningly ob lioid as Urn fiisl, waa felt Um bcooiid oi tluid ni|dil aJler At Um Rodiy 
Hill Mum, in tho foothilla of the Viimnia Baiige, mulmqf betouoii Hteamixmt Bprings 
and Wadmo, tho drack waa not fdt by man at work, and kmao xodc in tho timnd 
svaa not didodgod. 

At othor points betwoon Stoamboat Spiingi and Chnon, os at Imkoviow, WaBliM,aad 
Lowci'b Baimh, tho oaiUiquako waa fdt aa a long, genUo asrlog At Boraa Mansion, 
a few foot from (ho atcqi gianlte caaoipment of tha Blcna NovadO) all ahupon won 
awakened IqrUra shoclqwhs^appoaiod to havo gtootor Inloodiynoar Um ha^or, mara 
doatio rooka than in tha loaao wanoy digwata Tho aamo naiilt ooeunad In Canon 
yolky, Bouth of Canon Atandnaaraaiil»,dliootlyatthebBBOof Umd^OdO-fbotBoaiip 
of the Biam, tho diook ganeially awbka slaiqiMro, and tnoa wen notioed to owing oa m 
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a wiDil A Few iiiilct poRtvaiil. liottC\ci. m llu. iivw-laid valkv cIi>posils, the ^hoik 
adb lelt bv veiy lew pci><oih 

In the tovin of GBidiuniillo, flume few link's cisl of Genua, a nuinixi ul |M>o|>k' Ciiiii- 
plaiucil oi A Irrhiig ol iiau'<a while OkiLiiig liunLfast bL Ihu Uinc ot the eAilhi|iuike, liul 
lelt no million In all cnvi du. hliuck li^ was cliAiacleiiioJ bv luiifi, g^miHc iiiuliun, 
in no coses wn 4 sliaip inovonicnt e\iiLiunu.tiil 

At Viigiiiia Cit>j nboul b miles eahl ol ilie Rurkj IIill mine, the sliock \i.is lelt by wi v 
low |iio|ik>, and lliey wciu in Llii. topHuf die liiglun buildup Aiouiul Diitbiii aiul 
iieoiliy towns no letjoits lanie ul tMssoiis Icdintt llie eaithquiikc Hie ^'llltlllln Itniiia* 
ucins not to hnae lieen giCAlly sluLcn At Caison, the mv<t lelinlili ami ,iliiiml,iiil data 
WCIU obtained Mi C W Fiieiid, thu mil-known inrlcmohipcal obw»\ei, oblniiieil a 
facnniiiepaph leeoid ot Lk duKk,* wliuh was liy fji the kaaint e\ii leuiideil liy liiiii, 
the SI3IUS ol the mstiuiiient swinging cnliicl)' ull the plate Yel the niutinii ivns so 
gentle and of such a long nod dial Mi ipeis win noL genciidly awakemnl Tlie tune 
ot Obcillatioii was nuldLlriinimil, hiiL wasih'sLiihi'iI as being hke Liu* swinging ol akiiii- 
mock The soisinogiB[ih lueoid M iieculiu in Uiat die hl^lus apiienis nemly to lia\o 
lehaced ils oouih usci one huge ciiiie Ciison luk about 3 niilis easi ol the sleep 
use ol the 8usin Nivaila, witli a ilei'p ih^iosil ol iivci wash between At the aoulh- 
wcsl, luwovra, a low lull ol srhihtose loekh jubt. riilcis die town limik Tins Miuctuie 
mav play a consuleialile luit in tho ]«a,uliBi motwn ol tlio oaitli heiu in Lhib and olhii 
euthquakcs 

At Pfliaihsc Valiev, noiUi of ’WinnemuGoa, lk. eailhquakr wan toll ^y the few iieople 
awake 01 moving al dial eariy horn A laneher who liappenod to be iieai a siiudl imiul 
notiecd an unusual aiplalion ol the water, and Bapposeil an caiUiquakp In lie Uie cause 
Tho limo was aubsoquontlv found lo eoiichpond wnth dial of Uie Mioek, ns reiMital 
olspwhflic No motion was fell, howcvoi 


Bt r J Room 

The invmtgpdioii ileseiibed below was umletkiken with the hope of oneiing some 
osplaiialion, basnl diiectlv on eriHnimoiil, ul Uu giratis ilesbiiclivoncss ol enitbqiiakis 
in icgKins wlieie die Inunfinlioiis ol slim tuns nio supiioilutl by inoio m k'ss soft giouiul 
than whne Ihesc founilalions aie basisl im sulnl loik 

As an eaithquake consials ui the scluni Mialung ul the eaith's iiusl il wouhl sihsii, 
uijoii flist thought, tlmt the nioio iigul tho foumlaliou Uie moie desbiicbiT wouhl la* 
the eltKls of lk cBiUiquake uimn tk hliueliires •« supiioileil This n 111 gencial not 
tiuu, IlOWUVl*l 

In coniciiAluin wiUi Di Ihannei, Ik gieal ilesiiabilitv of some e\peiiineiils on Mils 
aubicot was suggisleil (o the writer In lk fust expeiimenl wliiLh pinmiseil any iiilei- 
isting icsults a Inickel of niohling saiul was pouicd out upon a bwil alwul 20 x !N) 
incks Tk‘ Iwud was diakeii in a hoiiionldl iliiietion thiougli an amplitude of 2 01 
8 lentimelcis, Iq menus ot a miudl miilca Wlien lk sanil was modeiatelj' wet, the 
ampbludc ot aikatian of the lop of tk mound was gicatin than tk amplitude of ailnnr 
lion of tk hoaid on wliuh tk sand lealed This iisull is conlioiy lo whnl I sliould 
have e\iiccloil lUliisi lk icault ot Ihis piolimminy ospciimcnl was icpoiled to Di 
Biannci some liino altciwaids, k wss guatlv intaestrd and uiged tk wiiln to coiiy 
on a Bcncs of similoi expeiiments on a loigei scale, tk snine to fa in a poit of the lepoil 
of the Eaithquake Investigation Gommeaion As a imult tk appaiaiuii ilcbciibed 


■ Thu Kiunogiam h ntaicd to m onotlur |jait of tho nport 
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bclon WDta (likigncil anil wnb Inlor connkiuilnl by Uiu MccliHiiirnl KiigiiuviinK Di'imil- 
nicnl of Hlanfoiil Uiiiioisiiv 

In dchigning a slinking apiNuaUih In iiiiiLalp an nu lh(|iiak(‘, mliuii rmillii (iiig inii- 
ililuins iiiUNt lie takon iiilo ransKinalion li miiiUI sivni dial llio a|i|Miiiliis miglii In 
Iw on ns Inigi' a vok* ns ixnsilik*, link if it is on a Inigr Mali*, il niiihl iushIs Ik* vniy i>\|nmh 
sivn 11 Uu liniiu iliiiiriisiniih aic* iiiric>niinl m any lulm, Miy liHilisI, Ilii> 
wpiglil, filifiiglh, anil |Niw(>i In o|N>iaLi‘ iiiusl lir inncMiHi il in llu> i nfM of Him iiUiii, Iii'iii i> 
it llio liiuiu iliiiM'iisiiiin nil* lioblnl, lhahP qiuuikilmi iniisl In* inrinisiHl 27-liilil Miiit*- 
oviij II IS obxiously iniiNiwiblii, al ni^ oohl, ovm lu aiipnmiili Uu* sralr on wliu li luiLnn 
ants With llu*so iiiiisuki alums in vh>w il wbh cIccuIinI UuiL Uip miUp iil llii* iqqioinUis 
4iouliI bp ns small as is conaihlonl vntli oliLiuning ii‘«ills rioiii wliirli giMipiiil phiipIiihiihis 
niiglil lie cliawn 

]^llii|unkp iiKiliiiiis Bip oxcppilinfi^ runi|di‘«, bul il wbh noL lluniglil wiirlli wliilo 
In imilnlp Uiis runipk‘\ily, bul lalhn lo fumliiip Um iJiaking iiuilion Lo a Minplp (n-aiul- 
bo hoii/iinlal inoluiii in oiu* iliioaluin. 



Im lil —IJtaipHiflrimlnMllM I" 


A snip plpvaUoii 111 Hip nii|iaialin aa finally ronHlniolotl w aliowii in fig 00. A w a 
diieol cuiient iimloi, A is a IhLuiop wheel wrighiiig aiwul 7fi kg 'Hip niiiiippling iinI, 
niMlpail iiT iNung diiveii \ry an I'eaniliir, ■ iliivon by an luljuitulilp einiik, K, wIiipIi 
allnwH llio sboke In In* bi|juhIiiI hi any valiai up lo 10 rni C la Uk* ciu, wIhw* iiih'iiuil 
dinipiisionb ora 100 X tUI X 30 eni lim cw m emiu'd on ahvl ioIIpim, I), J), I riii. In 
diBinolei Tlip rai, Imlancp wluvl, ainl molor wera all moiinlnl on a lieavy Inuiiework 
Bpcuiply bollpil UigplliPi Tlip dium Q wbh nmuntefl on an enUip|y iiuIpiipimIpiiI nu|i- 
poil \ iNqipi wia|)l aioiinil Hip chum lereived liarpH repiinonhng, (1) Hu* iiioluiii of 
Ihe eai, Uu* mnlicm of a Idork boi in Uip inahrial on Uip cai, anil (Jl) Um iNiald 
of an drohoniagiml /, pleotmally eonnoelod to a aocontla pemlulum (Tim imnpil 
aeluatPil by Uip elpeliiimagiK'l wbh cm Um aamo uilc of Uie diuin an llu* oUiPi haoing 
penoils, inalcad of being on Uip oppomlo aiclo, aa aliown in Uie figuie ) 'Hie block F was 
30 cm Kiuaio and wbh fuinialmd with ado pieom tunning 0 cm doum into Uie aaiid, ao 
that ita motion aaa nrovusaiily tlm aame aa tho maloiid imnmdialely undor aiul aui- 
rounding it 

Tho oapei imonl conqislcd in loading tho oar and Uran ahaking it by moaiia of Um mota , 
wiUi eairaua ampliluclaa and fraquomnea Whilo tho oar waa being ahakon, Um dium 
waa rotated by h^, and tho Tolatieo motion of the eai and Um b^k irniiwlil^A m Um 
load waa dotmmined Iqr moaauiiiig Urn tnoca on tte paper wrapt aiound Um drum 

Tho matfflial with whidi the ear waa loadod waa iwniiwi ■Imnat Qxdutlvcdy to ordi- 
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noiy buiIUing kund horn a acck bed, combmcd with vaiious emountB of wiitoi Some 
npminicnta ireic nieilo aiUi giavd, but lock oi luno and tlio necoBut}' of completing 
ilie Tnnk fm puhlioatnii m ^e icpmt of tiin Euthquakk IminligAlioii Gommmion 
pievenled moie ratenwe expeiiinenh 

When tlw cai nbs loodod with modeiatdly dry Bond eontaining 10 pa cent of ile weij^t 
of mtci m kn, it vas plun to diiect ofaBavaition that the vnd was moving olniosl 
pafcetly witli the cai, bo bng as the fiLquenoy wu loa than 2) double Aibialioiib pn 
BBCond llowevii, if the band waii wet bcallv by pouiing valet upon it, it wob also 
vmy evident that the wet sand did not move at the aame late aa the ncail^ diy miul 
Li the fiiat pluee, the amplitude of s'lbiation of the wet Bond was gicata Uiun that of 
the div Band, and in the second placo, tiio lesasal of motion hm muidi quioken in Uio 
ease of llio foimu than ot the loUm In the icgion between the not and the diy sand, 
the diffaenca m the iclativo motions of the tsvo, eauaes the euifaea to bo hiokcii up by 
ues'BBBBB which open and close pniodioally Tlus bioaking up of the buifaco la quite 
iirqguliu, vaiying fiom moment to momonl 

m ^ 




Ita ei — CHVHBbtalMdauifeMiillBeaiaa UnJirWI ■Iniil liiW 

Ear a preeisa dotamination of the Tolativo nmbion of the ear and the nanH with srtiioh 
it IB boded, It iB neecmaiy to meoauie tho eurvea tiaoed on the levolving drum deauibod 
above The method of doing tlna will be beat illuabated tabng a pMijmiiaii wu 
Eig 01 h a copy of one of tto ouivoa obtomod on the dium Hie bwnr amuoua ourvo 
IS the taaea madfl by the penell attoehod to tho eai , tho nuddb n^eg hwn m the traoe 
nude hy the penal nttaalied to the bbok embedded in the eend, the upper line le the 
tiaco of the cbotramagnet beating anficindii Xn this paitioular ooee the lend 
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all tho wain lliat il would holdj n Ihnl il was vuiy nfl, olmosl qcmi-fluid Hio omouiil 
of wntoi was dctuinincd In weighing a poilion of llu‘ wrl Mini muI llieii vnqgliing it 
again nfm il liud been tlioiol)' diiwl In llii^ ease the main ml conlaiiUHl 20 per emit 
of wnti'i lo 80 pel eoiil ol «iul 

Tho lidteh draw at a glaiico that the ampliliuk' ol Ihe iiiiilinii of tlie mnil was inueli 
gicaloi limn timl of ilie Ixrc By leleiviiet' lii (he tinnsxiisc lines oo' niul bV, it w ob- 
vious Hint llie null lull of tlic mud logs lieliiiul Llie niuliiiii of lira bow — in thib enno 
about uiuHSiMli ot a euniplele poiicid Fiimlly, the dillnenee in Uio diaiacLer of the 
two mulions la drawn by lira Miie euive in one eoMi anil Uu xigaag line in Uie otliei 
COM Hic uiie euive sliuwrs limt lira cm luih a niiiiple Iiaiinoiiie m ijondiiliuii niolran, 
ns musl iieeafAniily lie llie rnse on account iif the way in wliirli II m diaken On Lira 
eonlaaiy, the him k eiiilKdilifl in lira sand nuveh witli an niiiiruMinnlel} iiiiifuiiii ^wlooily 
until lira end of llie “hliiike," when iLb iiioboii is visy qiii^ly ic\'uitaOil, allot wliieli it 
again moisH willi uiiifoiin veknily until ilb million is ngnin cpiiokly lovoiaed TIra 
occdloiatran at Ihe iiihlmil lliu iiiciluin is leveised la a pio{m ineasuio of lira quiokiuns 
of nvcisal Tina accolmalion onii not bo iiraasiucd, but lira avmaga ncGeleTalion dining 
a ahoit inteivnl of timo wlulc Urn motion la Irauig icveibod oon Iw delennineil If ad and 
ifif Cm» flg 0) oie dnwn al ooiiesponding poiia of lira ouiica, tlien llie leuglhb of tlraao 
linoo aio piopoilioual to Ihe liiius u>quiioil loi omiesiwiuling oliaiigos m tho two inotrans 
Tho aqumo^ lira lalra ol UieHe two timoH,dividud mlo tho laho^ lira two amphlixloa, 
giioB tho lalra of tho two acceleialioin diiiii^ tho nioLion ePid The elobor cd is lakon 
to P Ura greatoi lino latio bocoines In the piesont ease, in whioh ed lo dmwn at ono- 
tonth of lira anipliludo fiom P, Ihe latra of Uio two oeccdemtlomi la about 8 Aa moving 
foreoa aio always pioporlranol to aoedciatioiw, tlio boanng of Ilua lesull on lira dcatiuo- 
tiveiraoB of earthquakes la ovuleiit 

Ura data oblainod hom fig 01 may lio prematod oa follows Traad dmhon, aand BO, 
wotor 20 Dpiitli of aand, 22 oontiuraleia Frequency of motuni, 1 7 iIouUo vibialioiia 
par Hoeond. Amphludo of ear, 4 8 oontunoleia Am^iludo of blook m oond 8 6 oonti- 
nralon Log of Idock, one«xlh penud Datio of norolomtiuna al leveiaol, 8 or groalor, 

A loign niunbei of ewpeiimonls woio mado witli a bail of wot nuul having tho abovo 
eampoMtion llesulls omiilar to lira abovo woio olilainod whoiravei lira bequoiioy of 
tlra molion was lalhor amoll Uowevoi, wdran lira bequenqy of lira iimlion sraa eon- 
Bideiobly meioased, or wiran Ihc latio of watra lo aand snis oluuigod, lira mulls ohlolnod 
won quito diflciont In goiraial Uio lees tho aand eoiiloiiis lira rooio iieoriy dooa 
it move with tho eoi Tlio aacompnnying lablan eontaiii mulls hum a loigo number 
of ovporinrants m which tho coiiipoaition ^ tlra brad and Ura lioquoncy of motion was 
vaiiod 

The data bom thoao laldoa oio plotted m figi 02 and 08. In all raaeB Uie iiumbor of 
oomphilB or douUo vilnations pn aeoond la idottod along Ura Mxia, wdulo Ura amplitude 
of motion of tho Uodk emboddod m tho la plotlod along tho f^oxis Tho points 
rapiaaeniing oboenationa do iral Call upon amooth ouisoa, but thia la hardly to bo eoi- 
peotod from tho nature of the oxpnun^ 

Tho data oa illuoli atod by Ura plola allow Uwt whan tho load oonoiatB of aand and walor 
m tho ratio 4 to 1, fbr low froquenaraa, tiio aand oaoUatea tfarou^ annrab gnotor anqdi- 
tude than the ear, and Uiat tin omplitode rapidly doeraoBea aa Ura froq[amey ineraaaaa 
and beoomca quite omall for baquanciaa of 8 or 4 per aooond On the eontmiy , sdwn 
the load oontoins only 16 per oent <d water, it movoi with tiie oar, for low traquanoua, 
and the omplitudo meicaaea wnth the bequeney The roaulta ootually obtaiood ora 
aubjoot to a loiga probable oner, but than oaa bo no doubt about the deoraidng anplU 
tuda with increaniig bequeney m ona caae and Ihe qppoalte nanilt m otto aaaa 
When the aand contoloa about 16 per cent of water. It oaemo to bo more adhemva and 
nranoapaUaofpackmgmtoardathrelyoonqMOtinaB. InihlarDapaetitiadratmgalaliad 
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on Ihp one hand fnnn tlio aatl and wmi-Atml oonililnn willi n Iniion |in rt nl of nuUi, 
luul on the nlhn hand from n mcno fiinUe enndilion wilh a Mnnili'i [kt mil of walin 
'When Hit load coiilainnl only 12 |ioi mil of wain, tlio iiiolioii ot iIh* blnek iMiilmliliil 
in the naiid wa^ veiy nraily the «aino aa ihal of Uie nir Fin llii> ilalii gixcn, (he iiinliiiii 
of the blnek fbi Ihc highei fioquenoKB waa liighLly Inii uniiiislnkablY Rienlei lliiui Uii 
motion ot the cai Al nnoUm lime, wlien (line van alioul llu >4iiiie |n>i ceiil iil wnlei 
m tho mml, the moUon of the sand wan jirA m unmkiakalilv kss than tlial ol the cm, 
ollho h} only a <tmall amoiml In the latter cane the aniul waa piolwhiy •mmewhal 
ihioi mul liNs odhiMvo than iii the foinicr caae In alill aiiolhia o\peiiiiienl, in nliirli 
tho «nil wob wiy much dnn, containing piollinbly less than 6 pn rent of wntei, the 
amplitude of Uic motion of tho Mock waa dntinctly pcalei than that of the coi, nl Ira'il 
lot fiequenem of 3 pci aooond Of oouiac Ihia doca not rafin to the nuilmn ol llie Iocm* 
sand on top Hie motion of a layoi 1 or 2 em deep of auch loobC, diy iiialrunl wat 
always much lass than tho motion of the cm 
In tho above diseinsion we hove boim noMy eononnod snth tho motion of Iho block 
embcfldcd in tho sand in tho middle of tho oar Tho oand on the bottom and mwi Uui 
enilsof tho ear has but littk HaUvo motion withicapaet to tho cm A lioaid tliiusl 
dowmnid into tho and showed fay ita motion that the loh^ motion of tlio oand with 
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respccl to tlio f 01 inrinf<n 1 fioiii the boUom to tlio tup Uml the «fi(ilp ii|i|ii*i suirnop ol 
uiiid in tho LOi ilitl not mow (ogi'tlicr with llu* muiit himil wah qiiito plain In ilirwl 
obwiwlioii WliiMi till* snnil was vny Mifl oml wpI^ it insi* oiul Ml 01*01 llii* i*iiils in llii* 
loim nl inripii'iil waxes, wliirli, liowi*xrn, wm* not laoiiofigoliil away fioni Um nuls, Uiii*i*> 
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quoihub of the wuhoo leinaining paotieellj Irvel duiing the vibiatiou of tlio eu 
When the yiiid oontainod wotoij tho euitau) mulway between tlie eiule and the iiiuldlc 
ot the cBi mn badly bioken up by aevofeMs and iidgn at iiglil an^'b to Uio diioelion of 
nwtion 

It doiibdoBB ricqucnlly happoih in Livm valleye, eoaital plains, oi ''nuulo IadiI’' U»a ^l 
a voiv boft watci-eoaked subwil ib covincd with a ciust of iiuiio bolid giuuiid Hus 
condition ol aftiUie wee imitalpd on a email uslc A bwci la^'oi 11 oin tliiek of vmy 
wet aeiul eontainiug 20 poi cent ot watm was coveiod by a piooc of oikblh, and upon 
thn wna placed a layei 12 cm lliiek ut mudi diioi sand euiitaiiiing 10 pci coin of walei, 
and toiiipcil into ae cuni|iad a eoiuhtiuii as ixiBsiUo Tlio bluok eaiiyiiig tiui liacing 
pencil was ciiibcilik'd in tins uppci layei If the whole load of Band Iiad bocn liko tiio 
top InyLi, it would luio oscillatod olmoat pufettly with the eat No eurli lubull was 
obtauicd with llu. two laycib When tlie coi was shaken, it was appaiciil tliat thau 
was etill eoiibKlmuble liuidoin of motion m the lowei layu Hm uppoi liiym moved ns 
though It wuc floating on a aomi-fluid luaes It lObP and fell at tho ends, anil Uiib 
motion o\tciuk.Hl to (lio middle, amraig Uw bloek to took bask and foith, a losulL whioh 
was not obtained when tlio ooi eontuned a bad of uiiifuiin oomusbrn^ Tho to«irl- 
fio motion of Uic block wee eonsidaably gioatcr than Uiat ol tho eai, foi lioquoiioies 
of 2 or 8 pel eocond For liaqucnoies fpretoi tlum 8, tho nmphtudo of Uio bimk was 
loei than that of tho oai Hieieeullsoi Ihisespoiunontaiogivoninthotalilasoup 880, 
whib a pbt of tho laina is inehuluil in fig 02 The lObulla, liowovm, do nut do jublioo to 
tho possibk dcshuetivcnosB of eueh a motion Tlic loebng molum of dm uppor loym, 
as as tho violont mamior in whieli it was boken up into fimuica and nd^, acems 
to allow that the desbuetivo ellceb of tlie diekn^ nmtion of a aemi-fluid maw may bo 
ineieased when it n oonfliicd by a aupenneumbeinl layei of muoh mom wilni and ooin- 
pool niateiial 

In tho bst oxpuimanl with tho shnkuig machine, the cai was boded with eoaioe giavcL 
The siavel oonaistod of watoi-wmn pebbles of all aiiCb up to 2 indiee iii diameter It 
bontainoil no cloy noi sand to buul tlie giavid togathn liVhen tins boil of diy ginvcl 
was shaken, Uio Idoek cmbudilcd in tho giavel movod with Um sanie aiiipliliiib ns tlui 
eai until tlio ficquonoy looehed 8 doulib vitaalions jioi eoeond WiUi liiglira fi niueiieim 
tho amplitode ol Uia bbdk was aomewhat scaUa Considoiabb water was limn imiircl 
into the eai, and it waa agfiin duken with vaiious fi equenLirs TIio icaulto wcio siiuiliu 
to UiQBO obtained with tlie diy ginel, e\tq)b that Um relaln’o niolinii of Um gravel with 
iihpeel to tho oai wee ncaily twice as jpcit aa in the riMi ol the diy giavi‘1 Tim dnln 
foi tlioso cxpuiincnla aro pven ui tho table, while a {dot of the nanm is given in fig 02 

A eonsHbialum of Um mcegci onil mrae oi less eiialio data dosniboil aliove suggehto 
vaiious qiiobtioiis and eiiticisinb It line olicoily boon e\plainMl wliy inoio oxlensivu 
cxponinonts involving oUun matoiiols weio not unilmtakcn Tlio oimUo imline of Um 
oxpciimcnuil data is not due to lira mcUiod of cxpoiiinciitation omjibyod, but to Uio 
iinontain and vaiyiug ooiulition of Um maleiial with which tho cai was IobiUkI If, in 
tho beginning of a aoiim of cxpoiiments, the composition of (he load was Ihmoily uuifoiin, 
this wee no pioof that it icmiuicd eo A few moments of shaking suIHcod to elioiigo to 
a g^eatai m loss extent thii umfoimily. When the matenal contained a laigo iwieentago 
of water, oontmued chekuig eaued the matcuel ebso up to tho ends of tho cm to pack 
and beoome eomewhet driei , tbs was albotauc, tho ton mu^ boa extent, of lira middb 
portion Tho portum inidwiy botwcon the onde and tho middb, whao tho lobtivo 
motion of oonhguouB poitioiis of the bad was tha grentosb (thua oausing finuin and 
iidgpt to develop), notioeoldy inenaaod its content of water Hue dovdopmonl of Don- 
umfoiouty m the ooneiateiifly end composiUon of tho bed le a imflieie n t osidaaalion of 
the nicguleiily of the neulto obtamed »^n»auon oi 
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With icgud to Uie Bcnlo on whibh Uio oxpn iinont wm poi foi mml, the riiic^l ion iibI uiollv 
occius Would Binulai multb liavo bora obtained if tho eoi wuil \Tiy iiiuth laigiM f 
Ono lun not bo ccitnin, but il oppmo that ouoh would have been tlic ease if llio fiequrac^ 
and Binphtude of the eaiS motion wmo tho oamo Heveial cximimpiiis weiu ix‘ifoiiiiid 
wiUi a depth of 15 cm and 25 cm , and tho lobullb wixo BulAtantuilly tlu* sAiiie Tlie 
CB1 wBi bIio divuled by paitilinno lunniiig at i^ght anglni to the duration ot motion, 
iiinLing a eoinpailinont of only lialf Uic longLli Tlio iisulk tabulnleil below sluiw that, 
at IcBit III Ihii COHO, tlio motion of die bkiek cmbwldoil in tho winil was luit giratly aneeleil 
by llio ineMUoc of tlui paiULiono 

UiigUi uT Ml bating niMrtJliaiiiui am 101 4*1 101 101 10 I'l lill 

Fiiqupmy III double viDmliom per iva iS 2Bfi id il ‘J 1 J 15 J25 

AmplihiuviirLU mem . 70 7li 77 7b TA 70 78 

Vnqililufle of bliiLk in •uuid in cm 110 01 IlS lUS lilS III 118 

III Iho evpeiiinont ju^t debOiilml Uic matoiiBl unod contained 20 [xo ci nl w,ilei , mtli 
len watci the poilitiona would doubtlcvi hivo a giralci oOLCt in iLitiiLling tin* niolion 
It In al-so piolaiila Unit witli a laign eai the lelativc nmlioii ol l.ii niul load nuuld liaie 
been gipotoi 

Anotiui quobtion which u likely Ui occur w Doeu tho nolid oi Mini-lluiil iiiavi 
with which tin* eoi m luodod Iulw a fiou peixxl of its own which is eonipaiablu with tin* 
\ ibiaticms iinpicht nimii it by tho to-ancl-fio motion of llu‘ eai f To eluculnU* thii niiitlei , 
the cAi was |xutinlly lilleil witli watei niul die fieu imiod ol giBAitaluMuil wiiiis ihdio- 
nniusl evix'iiinentally Tlio fiixiuoiicy of niieh wavcB was fouiul to lx‘ I (Ki IIiiwi xso, 
tho hMil, instead ol biniig hke watei, vrao in bU obws oxercxhngly viscous and phistie 
Thn coiulilion would in any ciihp de«oasc Uio natural vibiation tioqiirnrv oL tlie lunil, 
Biul in die inment oiiv tlio visoosily wiu so ipnit that Uio loul oouhl not ixivtililv lime 
any viliiotioii iiulopioulciilly of die oMnllatmy motion of the eai 
i^iuilly the i|iicslion nuy lie ahkul What ib Uu> explanation of llu‘ fart thnt llu' liuul 
on die ca (oi tlie nuijM ixirt of it) osmllnteb Uiiu apcaln miiplituili* Hum the eai which 
CAiBf^ tlie iiHitiiui’ \l prceenl 1 have no eoiiiinelieiiMVi* uvplniulinn ul this Inet It 
iindoublislly iluiwiulb u|wn Uio iinnlia of tho 1ml, mmbincd with tin* fpentei oi Itns 
liechlum witli whicli it yickls to imiirest foices Tlie load in llw cm is m‘1 iiiIo mulioii 
by two sob nl tiures (1) On aoouiint of tlio nuhon of the hoKom of Hie riu ii tniiHPii- 
linl luiui IS exntnl on die bottom of the iooil and tlioi n lionsmitLixl u]iwniils by tlie 
iiBuhlr of tiu' liMil, or, evpinil otheiwise, liy the mutiud fiioboii nl siiceessiw Uyi'is ul 
the hioil (21 On nieount of tlie adviincing motion of Uio oml ol tlie eiu the liiiul ii>- 
eci5C5 a thiusl whu'h ii. tianumllod tliiu the maleiiel liy its irsistnnco In cuiiipiiNsuiii 
8onu.Uines onu ol Uiim' vts of fome^ Bi of gieakT inipoi lance, niul bOinelinies I he utliei 
Ono woubl be njit to think the end UhuhL wen of Uio gieetei imiinibiiiie, bill this is 
ccitaiiily not elwayb Uw oaoc, fin whe n Uio loiit eonawbi of a fRouiid not leslmg aipimst 
eidun end of tho coi, die lilixik einlxnlilrd in tho top of tho iiioiind may useillale with 
a iiiueh gicatn ompliLiulc Uian llio uu (This waa cxpciimenlalU demniislialed ) In 
this cm time can lie no cml Lliiust whatevn In Eomo cnvn the eml Ihiusl may be 
inmc iflpctave than the tonutential foioe, din n piobaMy the ea>4i wlion llu: fiortuoncy ol 
iiiotiuii IS inUin liigli 

To thaw inloieslcd in Misinolagy the impoitant quexlKm u Uiiw do these oxpeiir 
inenls lielp to explain Uio poalci dcsbiielivonefle of outhquakes in iCKions wheic foiin- 
diitium aie m illuvial aud than wheio foundatKim mt diiooUy iiixm iixiky strataT To 
iwin fiom expciimenU upon a box oontaining half a ton of aoil to tho dusliuebie effoels 
ot an talhiiuakc ih certainly a giool kap In taking auch a atep, one n xci} likely to 
iiinko mnlakrs Ilowevci, it acoim to mo boyond quration that a soil, xeim-nuid maas of 
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soil, eoiilaiiiing alaiff* ainuiint iif wiilii ami sinioumlnl oi pailwlly siiiiouiulisl hv mini 
sliala, mil iinl in'iIIiiIi' with tlip suiiii* iiiniiiiii ns llii> suiiniiiuliiiK sUalit Minnisii, 
in llii‘ (AV ol the tiniiuMuiis ouliiuiiily impiiiiuik hi ciuLliiiiinki* iiinliiiii, llu* HiiiiiUliulo 
ol llu‘ (Millatiiiii of siiili a viiii-lluiil iimvi is liLrl^ In In kusipIii lliiiii Ihiil iif tiu‘ sin- 
inuiuliiiR sniiil slinin, nlsfi Uu‘ iisfisal nl iiuiliini m llu* iu‘ccli‘ialinii iIuiiiik U'simviI 
ih liki'ly III lip gicnliu lliui III llu‘ I'lisi* nl snlul shal i Viimll} llu* kkuIi'I ii'Iiilivi' iiuiluiii 
ot milIi a snll ni si'iiii-niikl iiuiss h mil inomilnl liv oviilyiiiK sliiilu iil iliita nml nunc 
ooniiNul mat null. 

BBVXEW Of THE DISTBIBTniOl OF APPASSHT UTEVSITT 

III llu‘ iiiiunIiiik idiHis, all llu* iliita sigmiuniil nl llio ilisliilmliiiii iif IIm‘ iiilnisily of 
tlir sIiolIc 111 Apiil IM, I'KNi, linw Ihsmi m‘ 1 liiilh iii siu li ilnliul iis sii>iiii'fl tii In> wiuiitiilnl 
III u slaU‘iiii‘111 nl liuL llir irmiiiiiI icnirliisiniis iliawii liiiiii llii' ilnlii iiii* ii'iaimmiIi'iI 
giapliically ii|niii llu* iiilnisily iiinp Nii 2J It is inniNisisI linn, hiini'sn, In inll allni- 
tmii to soiiir of llu* iiiou* iiilnisliiiK niiil iiisliiii liw pliiiM-t nl llu* iIisUiIhiIiiiii nl iiilnt- 
Ml}’, mill liiiufly In ilisi'iiss ilu'ii siiniiiuiiiui* 

Tl Is In lx* iiiilnl. III till* liisi pliui‘, lIuU llu ii>{piiii nsn wliii'li llio ilisliiiluiiu'P wan 
Ipll, <•\lc•lullllK lioiii llic l*n(ilu' Ciiasl lo dfiilml Nrvnilii, ami Inuii sinillinii Oipgiiin to 
boulliiMii (UilniiiiiL, IS nm nl vaiinl pliysuiftiaphy In a niiiHiilniilinii nf llii* lolnluiii 
of the pli 3 'sUiK>,iljliU' Itiiliiim lo llu> ill'll iliuLinii nf iiiLpiisily, iL will In* iwn'viaiy lo 
clisliiiKiiisli iiiilv Iwn rlashis nf IniluiiH, sm , (1) Hu* niniiiiiniii aiul lull hlii]iPN, (p'limilly 
uiiilnlaiii liy liiiii UNks ami spiimiil Inr liii* iiup«l jniiI willi a Him mniilli* nl ii‘|!nlilli 
ami soil, oiul f'.Q Uu* vnIIi*v-Ini11iiiii*i usually im(li*ilniii li> a ii*lalivi*ly (in'al ili*plli nf 
iiihllnl alliiviuiii iii a lilLlo mlwinil ccuitliluin, mul leu Llu* iiumI |iail wiliiialnl willi 
giniiml-waln 

TIu* lolin liaiiils oii Uu* iiiiip, imlionLltifi lliu (pailalinii nl iiilnisllv, hlmw viTy rnii> 
Miloiiilik* iiingiiluiilus, (u (li*|miliiirs imiii llu* •muNilli riiivi*s wliuh iiiifdil iiwmalily 
In* i'xinkUsI lo nlilniii hh Uu* c*\|ni*f«ifiii iri Mitli Riuilaliiiii ol aliHiiiplinii ni l•lH•lKy m 
luniingi'iiwiu'i iiialniiilh Tn *inim* i‘\lt*iil siii*li iiirRiiliiiilii**i may In* a*inilNHl In llip 
kiuimi liuk nf luniiufli*iu*ily iii llu* finii pIiihIic locln nl wliirli llu* nirlli'a PiusL ih ilinilly 
(oiiiiNM'il lliil llu* iiiPRiibuiliPM ipipiinl In aii* Uni gipnl lo imiiiiil w lo ic*)(nnl hiipIi 
lark nf lioiiinispiipily iii Uu* umlnlyiiiR pIr*«1ip lorkH iih iui iiii|Nnlniil Inrlnr in ili*Unmm- 
inff llioni Till* iiitwilnllu'** me plonil}' ipIaIpiI In Hip clisliilnilniii nl Hu* vnllpy Iniulri 

OKNI IISL inHIUHITIllN OF TUI* ISiMKIHMVrB. 

II miw, lx*lniip piilciiiiA u|ioii a roiniilmalinn nl Hii^ iiip|tiilniilii"i, wp ciiilmvoi U> 
jRiioip lliPiii, aiul M nliliim a fp*iu*ial pflii*qiPcluH ol Hip polni luiml*i ippiPsi*iiiiiiK Uin 
cpoilnlioii III iiik*n*iily, Uu* followiiig loaluips pcniu* oul iaiily pli*iuly 

1 On Hip luiiUipasl miIq of Uu* foull-tiupp, Hip toiips ol p(|iml ipoflollon of iiili*iihily 
fJuiw a k*iulpnpy lo lx*lly oul In the iioiUicanlwaifl, njiiunili* Uii* mukllr jxnlum of Hie 
laullrlioop This Inulonpy n iiiml inoiuiuiupd iii Llu* Riailps fnini VII lo 11 of Um 
I{o*ai-Eqic1 scalp, anil is a|i|jaipiil m nil giarlps Ivhiw I\ 

TIu* iiipgulmiliph abovo ipfpirpil lo, nwicuilpd wiHi Uio flisliilnihoii ol vnllry laiiilHy 
contuse smncwlui Uio lunccpluin of tlin tpiulpnry, liiil ilo luil iIpIirpI Horn lUi iralily 

2 Ah a poitial hlalcinenl ol Uu* unip gpiicml fact, Uu* pokn ranm hpprniu* tlisbneUy 
naaioa'ci, ^ Ihoir bnundancs convoifp*, as they apinoapli Uio eooat noiUi of Kuipka 
Thia Icaluic ot the diatiibubon of inlcnuly deaily hiigigpsUi Uial Uip IwupNinal oiima 
eloM in and suing aiound the ond of Uip faiill, ami Uial Uipio n, Umplorp, no Imli- 
oalum of a subinaniui piotongalum of Um faull b^yoml ils known cxtonl on Uio main- 
land in Ilumbdldt Oounly 
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8 ThaioiiflBof equalgiulatioiibomIXioYof theBoatoaroiiBiiowa at thefloathani 
end of the Caidt-taaoe than at the nmlhetn end, and they oloeo eiound the end nuuh 
moie doedy Tina faet is aiiggeativa of leas depth of ihbtnibenoe at the aouthna end 
of the faidt But the Boneial di^ioaitaon m the aouth ot the aonea langing hom V to 
II la not eaunbally dmmilai to tlioae in the noith 
4 The dupoBition of the MoaMainal ouivbb along the eoaatal taiiitory between Point 
Anna and Sheltet Gove uidioatn that the traeo ot tbo fault on the aea-dooi liaa but a 
few mileq off ahme, and that ita eoui^ pai taken of the nalun of a vay obluao aigmoid 
eurve, appiOMmatdy painlld to the tiend ot the eonat It fdlowb fiom thib inCereneo 
that the fault ofaaai\^ m Humboldt Obunty is eoutinuoua with that extondmg bom 
the vumuty of Pbint Aiana aoutbenatward No foots ban como to li^t wbibh weahon 
thia eondiium, altho all the foots have been diligently nought fu 
6 On the nouthweat aide of the fault, the tanitoiy upon which it has been ponble 
to tiaoe the laoseomals, paitiedaily those unguig shove VI, n \eiy muoh ■mwliiw than 
on the noitheaat aide Is ao fai as the tetiitoiy availahla la nguasenlative of the entire 
aouthwestein auatal Uoelc, it appeaia, ohiefly hom the leoaeismala coveting portiona 
of Ban Mateo, Santa Ciui, Son B^to, and Mbutm^' Count loi, that the mtenaity dunin- 
lahed mudi moie lapidly to the aouthwnst dian it dul to the natboaat This intnoat- 
ing foot auggeata that, of the two eiuslal blocks diUaientially displaoed on the fault, tho 
southsveot blodk was pathnps the moie pimvp It may, howovei, mdioate that the 
appaient inteoaity, as mtoipmtod Inm eSaets on struotmes and objeota, is a function 
of the ehaiactoi of the undmlying looks, ainoo on the eouthsrost side of the fault-tiaeo 
theiQ aie extonsise oioaa ot hi^i^ elastic gtamtio loohs, while on the noitheaat aido of 
the fault4aaee those gianilie loeka aie d^Iy buiiod ^ wAiliiiibntMy bumabona and 
appear nowbrno at the surface west of the Siona Nevada 
6 The aonea of equal giadatian of mtmiaily, laagmg bom Z to VII, me fairly evenly 
qiaood, tho bioadamng with diminidung intensity, ^nun VH to VI tho aone is notably 
tuoadei, pmuoulmly in the nmlhom pmuon ol tho lepon afiooled, and from VI to II 
the bsoadening of the aonoe u veiy maikod 

muixiow or Appunnvr wr mm ' p r to vaiutb 

The gencidiaations above set forth aae independent of the iixegidmitieB in the lao- 
aeiamal omvea eaaooiatcd with the valleye We may now inqidie into tlio rdattondilp 
whidi obUina between the vaUnya and the distiibullon of appment mtenmty 
Tlie moot nmthaily locality wheio thM lelationdup appema is on the flood plain of 
the Ed Bivor, near the coast, in Humboldt County ^ lower part of tho ISd Biver 
Valley baa bom oaived by abeam craeion mit of a eyndinal tieiu^ of Fbooone strata 
having a thieknees of ovei a mile Hie ayndine is flanked by nlJiw imi mudi harder 
aondatonoB whidi on probably of Fianoiaoan ago On tbo aouth of the valley these 
older aandatonaa eonabtute a Inld mounlmn zidge, atept with tenaces, srfaidh touninates 
m Cape Mendoeino Hie lunth side of the iidga has an east and weat tiend, and the 
Pliocene strata eatend mil up on ita Thaie is no auggastion of a Eaidt on this 

aide of the iidga, the trend being detnmined the axis of the tyndinal fold The «*!»«■ 
aide of the fl^ pimn has a lean regulai noithweet-Bouthacat bend, oonverg ui g upon 
the couth aide m the vicimty of Rio Dell The flood plam la thim hoiinrinH ^y a sride 
bumpet-ahaped but aaymmotne oontour tenninating in lagoons and Band south 

of Eureka Tho depth of the alluvium of the flood plam la not known, but the fhataini 
of the regam auggaat that it la undcrgniig aubaideiiee and the allnvnim may be several 
hundred feet thidc On thie flood plain tha ^tpannt intanaity ma notably 
than on the lunonnduig alqici Tin w ahosm by the extent of deatnietlon m Pem- 
dale and other towne aitiiat^ upon It, end by the inptunng nil defonnation of the 
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alluvium of llip flood plain il*irll, iNuliiuLiily in ilh kiwei inuI luiiu Ibo aca, and liy llm 
Icvici dnliuclion in Uu* Miiinuiuliiig liiglifi uniiiiry Tlic> data iifgaiding the iiilPiiMly 
on Uio high lulgu to Uic soulh air Maul, iraiiig Lit the foniifss of luilnlatuiiM, IniL iiii Uu* 
Flioecno tciiniic on llu* nuillu>n>«i suk* oi lht> IIinnI plain, Liu'io wnh a dNliiirl diuii in 
Uio ilrgico of ilr^-liurluiii, nlllio this fiii.uu> loiisisis Inignly ul hliata vrlinh an* inily 
pailinlly iiuluialiil ami bul li(lli> iiihiimil 

Till! aiiimioiiL iiiloiisily ul iho lowci |inil of llu* lft>l llivpr IIiiihI phuii giiulcs rnnii 
X to IX, Uiu in giMiPial imaiin IX lliuii X II m siiiiiiiiiuli*il liy a lirlL ul iiniiiliy whine* 
llic inlonbily giniks fiuiii IX In VIII Ih4i has a wiillh of a li‘w niik'i on Uh* riiii- 

Gvno Iciiaiu) to Uu* noilhcail ul llu* IIikkI iilain, luul imilhiltly hrincoly ptIcikIs lu Uic 
hoicloi I^aiuMan lockn ot lliii iiilgi* In Uu* miuHi llu* larl>i Uius juM'i*Miilalii Uio ii*rog- 
iiilutn on Um iiilciMly map oi an auu ul high inlinihily, iiirliuliiig a laiigp fiuiii X to 
VIII, in Uu) mulsl ol a logiun wlunt* Iho ini*%aihiig inlriisily raiigps mily liuni YIII In 
Vn Tins, as will bp sppii in alial liilktwh, h ly|iipiil of nil llu* iiiuro ini|imLniiL alluvuilcd 
vallpya of Ibo OonaL llnngps, and iiHlipali*s pl(*iuly Uial Uu* aitimipiil iiilonsily fin hupIi 
M tualiona n a funcLinn of llu* inulinlvnig ImnuilioiM 

On Uio inmp Imiilpil (IikxI plain of tlip Mallok* llivi*i al F(.*liolia, llu* ili'sLiiicLivp plfwla 
wpic even nunc nilPii*u* Uiiui al Viniululi*, anil in niaiknl puiiIiimI In Hun* apiiaipiil in 
Ihp fi*w aealloiod Iuiumih iiii llu* iiii ky u|ilanil ItiiL hllk* can Im inlpritHl linni tliih ooii- 
liast, sinop Poliulia n siliiali*il on llu* iniijpcluin of llu* fault-Uapp, anil only a fi‘w imln 
Ijp^iiiul tiui iiuisl luaUu'ih iMinil to which il lian liii*n nmpiipil 

Tim town of AVilk*ta is al llio lipailwatna ut a liranrh iif llip T4 p 1 1livt*r on a flat alhi- 
vialoil vallpy-lNilloni si*vi‘iid itnk**i in p\ti«l TIu* siliuiluni ami i hanicipi iif tlio valley 
aio sudi Bh lo snggPhl llial il w a iilk*flMn lakii basin Ilia gniuiiil^walpi Imliiw Uio 
s'allpy-flooi alaiuh wiUnn a few IppI of tho arnfacp IMui town la 2b milm ijiiiii Urn 
ooasl al Mnulociiin City, aiul mil 1 p*h tliiui 311 niiln fiuin Iho faiill-tiapp, yolUw ap- 
paicnl inlpiisily was nol hw Qian IX nf llu* vali*, m cipinl In llial which |ui*vailH nn 
Uic luuil reeks in Uip mne, Um ilntal luinlin ol whiidi w iiHiiiilly iiul mum Uiaii 0 milw 
fiom Uip faiill-liao* niul ciflm iiiucIl Iimm JloLwpcn \Yilk>lH aiul Uio rttaal Iho Inloiiidly 
had iliminfeihiHl finm X in Uic vicinity of Uia faull-tiiipi* lo kw Uuui VTI Tliw ib|)u 1 
iM* fioni k-n than VII in the tmilnry iiiimiuliiilply In Iho wimI, lo TX on Iho vhIIct^ 
floor, wiUi no n*uk‘ncp ol olhci faclina iiilnvaiiuig, ami lui pyidiinpo of rfiiiilaily high 
inlonaity on Uu* inrky •ilniu'‘i sunnumlnig Uio valley, again indioabH Uial llm aiqiaiDnl 
inlpnsity w a fuiirtiini of Uic pluuraclpr id Uip vn11i*y-flnm 

A ainuln eonihluin piovaih in Uip vallay in vIupIi ITkinli ih ailuatoil, 20 iiiiIph lo tho 
MuUi of Ukudi Tlip phyaragiaiiluo foatona ol Um vnlloy an* iliacnlioil liy Mi Clpoigo 
McGowan in his iqml diwilniig Um oilToctii of llm PBrlluiuakp al Ukiali Tim town la 
about 27 miles fioiii Um lault-tmco, and in Una inlarvnl Um intciially hail cliniiimJinl 
fioniXtokswIhanVll In Uldnli, wbioli n on Um old flooil plain id IhplluHnnn 11 Ivor, 
npai Um muklk* of Uu* valliq^-flooi, Um faitonaitiy mao to Imtwnoii IX anil VlII Ibira 
again, tlicio can lu* IiIUp cloubl aa lo lira influcimo of tlx* uniknlylng fonnallona upon Um 
doatiuelivo cflpcls of lira shock Tlila conclusion la auiipoiUd liy Um tinm at which 
Um ahook was fell Ukiah is am of tho few plaoca srtioro aatufaoh^ Uiim ohaoivaliona 
sRue obtaincel 

Al tho Intcinallonal ladituilo Obsrrvatoiy, Dr Toamlpy nqmrta that Im waa 
awakonod Vf liho dmok and lookt al hia smldi, flnding Um tune (conootod) to bo 
^ iSr 9V, and ho m of Uic qpinmn that the abodk oommcimod at ^ 12f* 17*. Tbia 
acemds faiily srcll with the time Um ahook sm duo at UUah, andaffada no Buggptum 
that tho lood higli appaiont intonaity may have boon duo to a local oarthquako. 

Another valley am of hlgli intensity la on tho woal ndo of Clou Ijkp, mtimlbig 
fiom KdacyviUo lo Uppa lAko Ukoport, hi tho oontial porUai of thia area la IM 
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milcb diitant fioiii tho fault, with 2 inountam eu^h mtcivuiiiiig In Ihh uitnvol tho 
i ntimity had il iwiiniKheil tiom X lo Icv than Vn, but at I^ikepal anil Uppa IaLc it 
ion to IX The topogi aphicol anil gcol(%u al map^ of the deal lake Jhli ict, published 
hy BuLn,' 4iow that I^krpoit ii^ Kri4L>>villc aic on an alluAial plain, the uikIpi- 
Ijing deposits ol wluch aio of Qualcinuy agp, and the same eonilibiuin piesaul al Uppu 
Tjitn Between thib aioa ol idluviuni aiul Bullitt Spiiiigs, on loeky giound, 10 milos 
to tho eoat of Upici laikc, the internal^' diopt to VI At Lowli Lake, bilualnl on 
Tujon viiilstono, tlic intensity hod nmihuly diopl to VI, and thest intensities oio alioul 
the noimol foi Clio dislaneea at wluiii Baitlrlt bpi mgs anil Kelacsville lie tiuin tlio laull 
plpng Uui coast At Highbmil Spimgp, tlic intensity was botwcuii VII and VI, aliieh 
IS also dliout du! noiioal toi its dialaiicc Ftom the taull It thus appeals that the hij^ 
appall nt iiiti maty was eoufineil to Lhi alluvial oi locont loLo deposits of tlic aica about 
laikepoil Tluac taetb iniliealo that the hi|^ appaieiit intcnailv foi this aica was piob- 
iihly not due to a loiol eoithqualK, eoiiioiilent oi ncnily su aith the main slioek, but 
that tho disliuetiva aetion of the latloi wa^ lurallv augmented by eonditions inlicicnl 
in tlic undiilymg iiiiolieienL deposits Foi if tlieiu hiul Ixssi a loeal ilislnealion, its 
illeils would iiniloubtciUy liavc inoile lliemsclves maiiiCihl o\ci a widci aiea lhan that 
occupiul b) tiicne deposilB The Llioiactei ot tlu* shuck, an disciibed by llinse who 
i>\peiienrcil it in llio vicinity ol Cickii Like, agues, mini iiiti, with that ol the shock 
isiianalmg lium tlio lault at the luosl Beckei's gpoliigical map ol (he distiul idioms 
nu laulta tiaveibing it 

In gpneiol, then, while tiom the natuit ot the eB«c it is not possible to disiv pobilncly 
that a local coithquake moy lia\o oeeui ted on tlie moinuig of Ainil 18, 1006, at the some 
time as the mam bhoek, no e\idencc appems lo i4i«tam Ihat view On tho othci linml 
Ihe exidenee lioie as cbcwhine suppoita the bolief that tlm appaieiil inteiMly is a fune* 
lion of tliQ imilcilyiiig loimaluiiis to the c\teiil manilcsUsl in this disliiet 

Coming now to Hinta Hoea Vallct , wo oieountci an mtcichtuig case of higjli iiitnisity, 
assoeiaiul with an alluvial \a11e\>bolUuii Tlie valley may be desoiibud os an oial- 
hbaiied aica, extending foi 21 uidcs tiom Ik>aklsbmg to the vieimly of FLsiu’s Uime, 
with a niaviiiium miilth of 8 miles on a line lying between Baiila Rosa and Uebaslopol 
Tho giDuoial ticiid of Uic aeiitial axis ol tlic vollq' is ahniit N 30” \V It is llius not 
iai lioiii paiollcl with dm gcncial licml of the fault nlongtlic ooboI Ovei a cousuleiable 
expanse the xalloy-Qooi le peifecUv cvui, ami appcaia lovd to the eye Al its wulesl 
[Xiilion, howeiin , it has a dope liom on elevation ot 170 feat above MiOrleval in the oashsn 
INut of the oilo' oi Santa Rosa, to about 60 (ceb above bca-lovd, a dcscml of 16 IloI to the 
mile Iiithibai!eUonthaeiuonotniacLa,butapeifoetlyevenpiofile Tothcnoithof 
Santa Rosa, hoivcvci, the llooi ol the valli,} is less oven, end it la bto]it m a few bioad 
teiinccs, the lomcsl of which is the pi("cnt Hood idoin ot tho Russioa Rivci 

Tlic gpoinoiphogniy ol the vallcv le not altogothci aimple, tho pimiuiy fait in its 
dcvolnpiiiint, luimcvei, in Hint it lias Loai caivcd bv stieoni ciosiim to ito lull iiidth out 
of a gieat syncluie of Meiiol data FIioclshi) stiata ' Tbe uptuiiiod edges of llicse Hcieod 
atiato, iddiiuil down lo an even but now aomewhat ilisscotcil ouiloee, eonsutiitc tho flooi 
of thu uppei tciiacc lying to Uic math id Maik Wut Cieok at on dutude of about 200 
tect above the floixl plaui of the Russuin Rtvet On a somewhat luwei luioec is the town 
ol Wmilboi South of Maik West Clock, the valley is in gpneial deeply alluviated and tho 
wells a little to the east of the city of Suta Roea (150 feet deep) ihow that the alluv mm 
M satuioted with giouml-watei to withm a ehrat dirtonec ol the amfoee Tho distiibu- 
tion of this g^ound-Avatu thiuout tho valley la, howevoi, not woU known, no qrstematie 
invaUgation cvei having been made On the webtun side at the vallev fioin Sebastopol 

' U B Qiiulavnl bumor, Huiuigiiiiili XIII 

■ Cf Osniiint, Dull Urpt Qeol , Univ OU , vid 4 No 3 
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noilhwBid to Haik. WcsL Cipuli., ilip (liiuiiogii* it stn^ioiil luul g^vi-s iin* Ui llii> I^ngiiua ilo 
Santa Bimi 'lliit loflotni h a ibowiii'il wain iiiuw in Inc c(Miiui.luni vilh tliu tiiiiik 
diaiiiagc ol the Russian llivii, ami is iiuliratn'c nl a dcliiiiiialioii iil llic valley suitorc 
wheicb> llu! wnlcin sulc has Imhii iIi pii s( lK>ki« llm Imsis4i \ i I c ilulilislinl Iiy the Hiissimi 
Rivci Fiiiiii tlicsi'slalciiiciils il will Ih* iipiiainil lliiil llic wliiilcnl I lie IIinii uI llu Saiilii 
Rnsa Volley is nut idliiviiilisl, Iml IliiiL piiilUHis nl ii — imilieiiliulv that |niiIiiiii Uiiig 
liclwvcn Mink Wc^l Ciivk and Ilealdsliiiig niul eiisl nl Hie IIihkI pliuii nl Hie Uiismiiii 
nix'!.! — isatiMinieil |ilallniiiieai\eil mil irf llieMiitiilliiiiuie 
Nuw the nutalilv liigli aiiiiaieiiL iiileiisil v iil Hie eiuHii|iiiike sluii-k was tHniliiiiMl In Uie 
olluvialnl poiUuii nl llie vollev-lliini Tlie 2 eeiileis nl |iri|iiiliiUnii wlileli hUlleiiHl iiiiihl 
wisely wpie Sonia llusa iinil Selnsliiiinl Al Wiiulsin, siLuiiLrd im llu leiiiue cut iii 
tlieMciCLil locks, llic uitensilv was disiiiii llvlmm JlekililslHiig, nl llu iini Hu in e\li em- 
it}' (il llio vulk y, M ulsn on alliiviuiii iiiid Hie iiilnuiily uiis lu le niyuii hiidi. lliii iinl i|iiile 
(•quol In tlial al Sonin liiiKa nml Helinslfi|Nil ^le liinn of Cliiisiieville, ini klu> iild llmul 
jilniii of tlu> Itim'ui Uivi‘ 1 , Ix'lnw llie Sniiln Uinx Volley, miIIpiisI iiiiisI st>vi iel\ , while 
tlie eeinelisy nl llu> liiwii, liiil ii sliiiil ilHtniim* nwny, cm n iiwky Usiiue ]*XI leel nlmxe 
llic town, was nllisleil in n ilisLiiullv less ilpg^ec*, iiiily cine iiuiiiiiiiiinl linving liiviinvis- 
lliiowii, niul n II w iiuivi'il on Him iKsliMids Hu* in|iid ilimiiiiiliini nl iiileiisiiy mi |inhs- 
iiig fiiiiii Hie nlluMiiiii III Hie iiwky slniu-s, Hiiis h|iepilif iilly illiislinleil nl (iiieiiieville, is 
elinioelisisiio ol Hie Iwideis nl Hie Muiln Itnsn Volley Ihi llu* iiisl nl Hie eiLy nl Sniiln 
lliisii, Lins iliiiiiiiulion IS SCI iniuil Unit Llie giailnUnii nl iiileiisily enii iinl Iw nfhs|iinlely 
evinchl uiuni Hio uiLmialy map Hiulei Uiese eiieuiiisUnieiH it m ililliciill Ln nvniil Hie 
ouiiolusinii tlinl Hu* scx'ciiky cl the enilluiiinkeshnek nii Hie nlliiviiiiii nf llu* Kniiln Kosa 
Vnlli*y IS in Inrip* iiu*asiiie lefeinNi* In the eluuneb*! nf llu* giniiiul Weie u Ineid shiink 
a loLlni UI the ease, wi* shniild p\)H*eL llinl Hielii|di mlmisily wiiiilil iinl In* liiiiilisl In the 
nIluvuLleil aiea, Inil wniild nlsu In* iiiuiiili>sU*d nil llu* miiiiiiiiuIiiik iiiniiiiliiiii idiqH's Tins 
I'^IMtlnlioii luil Inmg ii*nliml, llu* liyiHillii-us ol lui iiule|ii‘uileiil Inrnl hlim k hHuiiIh willi- 
oul sii|i|ioi I Hie giuwiiil iKHiluiu ol Hu* isnsinsiiml eiii ves nil ilui vnllev-liulUiiiis n luil 
nnlolily alfis led by the hi|di opiniml iiiteiisiiy m the vnllejs In iiiiiviiig at Hie eiai- 
cliisum tlinl llio liigli npiiniml iiileiisil}' m Huh valley is n-l(‘inlile in huge nu*asun* to Hio 
ehnini'lei ol llic giuuiid, il is nol lhisc*li} iiiltsukHl In ev Inde oHiei einiliiliiiloiy Inelois 
A Hieoielical discnssioii nf Ihe elleel al Hie Hnilaec* ol Hu* eniHi nl a einieiNquii nl a iioiiil 
wiUiiii Hu! Cl ml idiows Ihnl loi n leiloiii intli nl einergciiee llio hniiiuiiilnl leik nl llie 
emeignig nuUi-^aw, and, Uieiefoie, the desUuclivr p|li*pl in geiieinl, would Im nl a iiiax- 
iiiiuni Thu lobl Hint Hie eoi Hu [uake uiuk*i ocniHiilei nlicni vms due not In a Qtmpu>«iaii nl 
a ijomt, but to a joi dcvdoiieil 1^ iiiavi*inent toi a pluiio at least 371) inili*«lfmg, leoehuig 
to tlio Hiiiloeo niul of unknown dciiUi, lemleis Uio apiilieatuni ol Huh iloeliuio diflioull 
and of qucblicniablo voluo Navnlhaliiis, tlio leiuleiioy, wliiih ih ileiiimislialile m lira 
iileal ease, would also anst in Hu* iiioio coiniilev aeliinlily ; anil it ih Iiy iu> inennn imiioh- 
sililo that tho rone of iiiaxiinuiii dcsliucUcm max loll in n fp*nend xiray wiUiiii Hio Suita 
Bnaa Volley, and xroukl Hiiw bo a Inclor ooiulueivp lo exotssivu ileHliuition, in ulililiuii 
to tho iaoloi uilioiciil in lira cliuacta of Hio giouiul Huh siiggcslioii, lo have weight, 
Hiould be ooiialKnalcil Iqr obM*i valuma lu olluir p(ulini*i ol tho gcneial ocuio ol denb uoUvo 
oflcclb, and il must be eonfcxil Uioi Hatisfaetoiy ocuiohoialion n lackuig 
Whdo tho gpulogj ol tho Santa Ro<-a VoUit has not boon mapiiod fai detail, owing to tho 
lock of topoipaphio mapo, it hon been euciully btudicd, putieululy bom the ntiuolund 
and otialjpaphic poml of view, fay Mi. Vuico OunonV Bnd no laull tinveihuig tho valley 
wax found by him Thoundcilyrngstiueturo, w lu ais ban liem iihuIo out, is oonliendy 
htated tliat ol a bioad, lothci xiinpio, xynelinol lold It luis also bom Inclieated that Hio 
buitaoc of tho vollqr hoo boon oubjcelod to loomt doforinatioii, whorcb}' the wvotun mdo 

■Bull Dqil Ooul, Cnlv WfXttT 4^ No 8 ' 




840 


niiPOlIT OF TnE 04L1F0IUI1A CABTIiaUAKE COUinSBION 


has bean dcpiost below tbo local bafolicvcl Una may be talcen aa an indication ol tlio 
pashtcncc ot the oonipicHive fucn which ongmally g^vc iiee to the qnolme If, now 
the iindoiiying lorkhoC 1 ho vallciy weic in natalaot qrneluial stiesa, the iclicf of that f>tic^ 
affoicled by the dialaeation along the line of tho Aift might give ii% to an elastic dis- 
tui banec ol the gioiinil vliich would be additive to tlic bhook gcnei aled at the fault olong 
tho Hitt 

But wnni* of thcK niggostion^ wholhoi of eontiihntaiy dioek, m an unicvoolod fault, 
01 ot eoincidcuco ol the valley with a vngMcly dclhied aone id ma\imum hoiiionlal 
]cik, 01 ol Builden idiel horn ^ nclinal cominottion, aio buMaincd bi* vti^factoiy cvidcnoe 
They aie pnv«ibilitics which, wiUi tho facts bcfoio ue, it la posihle noithci to ofliim noi 
to denj' The iclacnee to them in thie place u only eviusablo on the giouiid that they 
aic ^uggPbtivo of lmc 9 of inquiiy which may pnhaps be piofitaUy un^itokcn at boiiio 
futuio time On the oUici bond, tho mnuenoe of the ehoiactei ot the giound upon tho 
appoient mtcnnty la auetainctl by cumulative ovulcnoc 

In Sonoma and Naiia Vollcvs, the di«positian of tho leoaciumal^ n vciy cvulonlly de- 
tcunmcd by the eontnui of the vallryq, the hig^i mtcnbitic^ innning fai up tlir vidleyB 
uithin BJCiut of lowci mtcnaity on oithoi Hilr In Sonoiiio Vallqy the upixu and loirai 
poita aic nlluvuitcd, while tlm middle [lait is not, oi, it ao, onlv to a riig^te\tcnl, and it 
IS being ticnebed by tho aticoin nliich floaa Ihiu it Hie flooi oi Napa Volley, on Uie 
othei hand, is alluviated tliiuout, mvp foi snnio loekv bpiiis and isolated lork) hills which 
oecui along poi 1 ions of the Ndcs of tlic vollcv Tlic uitcnsity dinunislics m tho uppoi imi L 
of Napa Vdlov, m the vicinitv of Caluttogfi, w hcio the alluvial deposits thin out, notwith- 
standing tho lact that Cahstoga n aomeiiluit neaioi tho lault along tlio Hift tlian n 
Naiia Cit}’, ol liie loivoi end of tho valley, and notaiihstandmg llio lact thatColiKtoga n 
aiipioximaiolv on tim luie of tlio llnunt St nplena fault deseiibcd by Obmont If tlio 
iclatiicly lii^ apiKiiont intensit} of Naiw Volley weio in any way lefuable to a kieal 
onitliiiuiiKe on a fault tiovcihiiig tlie volliy, wn 4iou1d not only expect tbo effeeta to bo 
nianifcbted on the locLy *lopm of die vallc} , aa well ao upon its Iloai, but would alao expect 
higliei intcnaitiee on tlio line of tho only well-defined fault known to tiavmae tho volley 
Ncithei of these expeotationa ib icolliod, end upon tho eloixs of Mount St Ilclcna, m dio 
vioinity of the fault which ti ovaMs ris westn n fi ont, tho iiitensit} waa nolaUy low — not 
higbei thon VI We aie thub ogam faced to fall bMk upon tho chaiootm of tlic giound 
BB the immediate oouso of the hi^i a]]piucnt mtcnail^' on the alluviated ^alley-floa, 
pniUoiilaily in the lowei pail of tlM valley 

Speoiflo and msliuctivc mstonccs of tho mfluonco of tho choiaetci of the pound upon 
tho upijaiont intonstv of the shook mo afladcd bv tho oiUch of Fctolunui and Ban Ralaol 
Eodii id theao cities is built paiU} upon loek and paitly upmi tho alluvium of tho tidal 
moishcs of tlip Han Fibiilisoo Boy R'taluma n aitoatcd at a diataucc of 14miln liom 
the fault, and Hon Raloel at a dibtoneo ol B milcn In both citicb the domngp to buildmgs, 
bhimiieva, etc , won nolalily lem upon die lock then upon the alluvium, altho the lattci 
enn not in eithci ease bo supposed to hove any peat thibknces at the baso ot the hdla 
(Scofig 04) 

In the ch} of Son Fiancisco the cUtailcd btudy of the diabibution of intensity, ao sue- 
ocMfully caiiicil out by Mi H 0 Wood, ofloids a conelusivo pioof of the poiamount 
mflucnce of the chaiaeta of tho pound m detcimining the hi^ appoient intenbitics 
which affeotod patiana of the city On tho mode lonil m the vianity of the Eeiiy 
Building, about 0 6 miles fiom tho fault, as udl as on tho tidal maidi land, and dong 
Mission Giedc and Lagpon, between 7 and 0 milob horn the fault, die mtcnsily waa X of 
tho Bossi-Fuol Bcnle But on the loeky tiqi of Telcpaph Hill, mm the fniica, tho m- 
tenait} was soaiocly hi^a than VII On tho aamMone difta at Fbmt Lobos, about 8 
miles fiom the fault, it waa about VIII, and on the aummlts of the chat hills m the een- 
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tial put of tlio oit 3 ' and eoimly ol Kan Fioiioiuo, S to 0 jiiiIob ficiiii Uiv faiill., li was 
about VII On tho olluMum ol Mi><4iiin ViUlny, at lUbUuuics of fi nin 0 lo 0 iiiilca fi uiii Uic 
fault, tho iiilcnuty vuiial lioni Iom tluin VII lo bcLwoun VLII mill IX 
Ifiulia biiiiiloi Loiulitions of giiiuiul, the slioek. was Rii>atoi nraiei tlu* Luilt, but Uuuo 
wob uiuoh pcatci cantiobt betnn ii the daiiiair pioiliic.nl hy tlu> Hluirk ini tlir Mumnii of 
Tplcgiapli IIill niul lliat iiitliu viouiilv of the Ewiv Building, at liki> disloiiPCN linin Uip 
fault, lluui lliuiu wob between tliu ibiiiiiiivi niai tlie Inneh uml Uiat m llu> iiiininliaUi 



M — lOiirlbuilMi at lilnuliT ta nuiUM VmIImI Him ibpiHiil wmor tanr 

bllbvhl Ibiid, flfl bhbh Bwil^ *11 ■Uhii ■■Am l■i■ilAa ■! II nl ■■■■I IIiiih ii| 
liMBl Rlopoi niidaiWb byiiMfc iniili hail ih iliiviit ■■■ n im n^ii 

IhiailU Maik UHnud ilola |■■A■llt iiil ■•■ih ■■ inii ■■■111111 ii■ilii■kh 
UM liRJaMl I7 dolial Hum ihi ■ ■ n « i ii 1 1 ■■! n aMi in d«i lahi iH k h 
UulMy 

moinily of tho fault Thna, notwIUialauduig iho gBunal tondoiipy of the ntciiailiy 
to dimmidi with uMreoamg diotanoe hom tiio toidt, it oeonii to bo «w«pni«ti«iiib.Kia 
the depec of intoimty lAidh pravailod at any loo^ty in the ohy dopaidod dilofly on 
whothoi tho undeiljniig fonnatiaiia aio flm icxik at iwnnimiimt wiaiwpif ^ noio or Iona 
Hotuiated with water It would oFan eooni pogalblo to diaonninato di^t diffaraiMeH 
of appoient mtonoity on difForaot kudi of flim rook fat tho dlirtnnine from tho fkidb 
Thua tho dhort hllla appeal to have aafldrod lomdlaturbonoo that then idun lerpantme 
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outuiops, anil the Bnihbtone oieob weie inoio •listuibi'd then tlic scipcntiiiu But Uiuhc 
difteienceb ^0 minute 

In the caip of the niiule Lind oml cdd iiiuih lend of SLui Fianusco, iilmic the appaicnb 
inlciAtv icarhul X, thao enn be no qucetion ne to imubli locol htirnks unci llio L\ec^ 
nve dhtui banec iva'^ bo bti lutlt liiuital to tlm uta lying ouIsuIl ol the oiigiiml iJioii* luic 
and lUiii-h boiili!i 

In tlio low giound about dan S^amiHin Bay Lu Iho Miilh ot the city, ne haic Biiullici 
inttunu., cm a uthci Inge scale, ol high appaicnt mten<dt\ deloiniineil hv tlu> iiicohneiiL 
watei-^liiiatL'd eumlituiii ol Uu umleilvuig icHnmtioiri San Fiauiisio ILii m grucial, 
niul llio southern pnilmu of it in pailiuilai, his in an alluiiatcil \ alley uIiilIi liub been 
di'piisi hu llint Its lential imilion is now below seorlcvcl Tins siibnieigiil vallc>v-Iliioi 
Iiaswe insiusiblv into llhi Hanta Claia Yolky nluili eiicliNn it on tlw -niitli uid cxtviuls 
soulhnoiil buliveen tin Santa Ciui and Uount llniiultoii iouq.s 'neatiiig San F^oii- 
citaco Bas Biul Hniita Uoin A’alley as mio phvsingiaidiie featuic, it nia^ be htatoil, withimt 
going into tliu ei uk*nec iii detadj tlut ilepicsuon aiul alluviation have* both been gieati i 
in the soiitiunn ciul linn in tlic noithcin This soutliciu poilion of tliu Millt‘t eim- 
slitutc^ a gnat utrsian bisin, and many w«>lls lia\i Im n sunk in it The ilepiest liuugli 
Is not, liuwuiei, ttliully tilled by alluvium, since wivual nells havi> ij.ist Lluough late 
Qiialeinoiy bliata lontainmg inoiine fossil lonuuiis It would aptaai, lioni tlu> secliniis 
ie\ eaUsl bv thise well-, thit with tlie piogicbs ot nubsulcncc, niaiine ckprisitiun alteiiialiHl 
with ollmmUon Tlic deijouta, wluitliei inaiine oi olluiiol, appeal to bo inculieient 
01 uiiLonboliilitLcI, ccmsisting of ela^b, nands, oiul giavcls, in In^vib of uiegulai tliiclc- 
lUM oiul ovleiit Jilanv wclh hai’c past UiiougfL hci'oiol hunrlied feet ot sudi iiialeiiols 
without leadiii^ buliock Qno well, cm tlio edge of the momh ncoi Alvnioiln, iiBilied 
lock at a ili'iitli ol 730 kot At tlm sugoi-nitll at Alvaiodo, and at Urn Contia Costa 
pumping |ilanl, in tlm oaiiio vioinily, tlunc uo bcvciol wells fioin 300 to 400 foot iloep, 
passing Hull clav. Hand, Biul giaid witlunit luachiiig bediock At Robuits* Ijand- 
ingtlu.li' aie 2 wills, mu' £71 l<s*l deep and the othci 510 leot ileop, wlurli imsl Ibiu 
alteinatioiw ol clav, Kind, niul giavel, but clul not icoeh bediock \ well 1 6 mills 
south ol Milpitoa imst lliiu 11 Innis ot gtavel oggicgating 100 tict niul 12 lo^^vih of 
clay aigiiiggtnig 218 lect — total ilepUi 484 feel — but did not leadi lash nek Ihe 
wells 111 till' Mcmity nl San Jose lange in deptli lioin 36 to 600 feet as a lule One ivell 
on tlie bank ot Guculidouiio Cicck, Imwexn, was bunk to a di'iitli of 1,1(X) feet, Init clul 
not iicwtiato hcsliiKk A well at Stonfoid Uiuvcisily is in ipasxl at 412 leel On the 
^vesl biilc ul tlu* Biv tlu'ie no sevnoL liiimbeil wills, nicst of tlu.iu less than IIN) kit in 
cleiitli, wliili till ihi>[i oni>< an usuall} a little inoic tiiun 800 feet Wells aie l\ eii Ijoioil 
111 111!' bottoiii ol tlu* Ba\ aiul an abuiulaiit ’aipply ol fic-ih walei is obtained lioiii tlieiii 
Tliese biul siatiiiients will be Minuunt to alloiil a geneiol ulea ot tlie esteiit to which 
till \ alley lus been rlepust and hllnl in with dcpijsits as yet unconwliil.itril IVi the 
south, till locky flooi ol tlu* valliq' aptxius at tlic suiface in ihr vicinity ol Cnjnti, 12 
null's south ot San Jim* Beyond lliii, Iiowcvci, tho vallc}' again opems out aiul is 
ilii'|jly alluvutcsl 

On till' fluoi ol lilts valli'j, hnni Hon Biuno Mmintaiii wutliwniil, on Iwlh sides of tlui 
Bay, ami soiitliwaicl a few Hides beyoml imn Jov, the mtmsity was almoimally hifdi 
On the lock} sluims Ixtwicn tin. wi'sUin cilgo ul the vuUcy-Honi and the fault, tlm 
intensity hail droiit lioiii X at the tault to YIII at the bibo ot the hills On tho vallcy- 
bottom it again shoiply lose to JX On thib giound weie Stontind Univcinty, Rid- 
wood City, San Mateo, the 44ruu:h pqio of the Spiuig Volley Wata Compont , Ron Jose, 
Agnews, lldpitas, oiul Alvaioilo On tlie eastern Mile of the Bo} the intensity of IX 
dul licit ixisibt to the base ot the hilli, but cxtcmlol only about halfway fioni the sheno 
liiiL to tlio Pilge ot the \ alley Tlunc wob thiaefoie a distinctly diminishmg mtcnmty in 
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npiuoaclungiho ba« of tlic liilK on tliii sulc ol llir vulloy Hiil nl tin* Ium* nt llim IiiIIh 
I m ono of tlio iloiiiiiiaiil faults of llic coiniU^ — tlir fault iiiioii which iiiovcmiiimiI look 
phu», with luiituio of the giouiul, iiiiMluiiiig lht> cai lhi|iinlii‘ oi IKflK Tl woiihl sifiii 
that, if lorol (?ailluiiuiki>« wi‘ii‘ to In> iiimiLisI (u(‘\|ilniulh(' lugfi iiilc iisilv ol Ihi* nlluviotiil 
valh'y 4 Nillonis, Imp was n Imp ii|iinmIuiiiIv Im uii ilhistiuliini ol tliiil iUk Iiiiip Ifiil Hip 
seal of tlip ih>iluil)uin‘ ol ISIIH wiii iN>ifptllr inwvp ui L'NA llu* iiilpiisiiy ihiiiiiiislu'd 
paflwniil iipjlil up to llip liiiill-lioip, ami IIump is no siiigysliiui ihnl Hip ilisliuliuiiip 
along Uic Unn Aiulitsis ililL iiffpitcil iL in llip slighiPhL cIikkh' 'Him lipiiig Ilip Paso, 
llioio appuais to lx* no mcniisp hiiL Ui asciilx* IIip iiiiiiiinl ii|i|xupnl iiilpipvtv oIhiuIi 
Uic oouUiein [Mil of Han Ifiaimsto II.13 to tiu* tlmiailpi of Hip uiiiIi>iI)iiik foiiiialiiins 
as in oUiPi snllpj's bi*lniu ih"iciilH‘il 

1\) the west of Uip Hail Aiuhiiis fmilL 111 Sun Maksi luul Siiiilii ('111/ Cnuiilips, Hip 
aiipoinil iiili*iiMlv iliiiiiiiihliPM lui Uu> Inin iix ks iiinip iii|nillv Ihiiii In Hippii-I ol Hir hiiilL, 
but It IN'S wiy iioLahl)' cm Hu* alhiviiil Inn ui Piliiiiiliis C'lPi'k nt llnll Miuni Huy, anil 
111 tlic alhivink*il s'ollpyi oi Siiii (lll•gliIUl muI IWoilcin ('ll•l•k•l (ioiiiK ivc'slwaiil 
down FiIoiciUpi Ckinyiui, Hu* ap|xuc*iil iiifiPiisily cIiiiin limn \ nl Hip Iniill to Ichs 
Uion Yll wiUiin 1 iiiilcs of Hu* liiull, liiitidonK the* ponshil liiiigi-i of alluviiiiii uliirli Iiu 
bplwcpn Uui lulls Olid Hu* si‘a, il uspp of^uii to Vllf ut S|iiuiisli INiwii and to IX cm Hip 
flaks liplciw Uip town In Hu* voIIoih ol Koii (Iipgioiui niiil L\M*nilpio Cippks on niiixui nl 
uitonvty of fioiii VIT to VJII pxIpiuIs lor 4 iiu 1 p*< niul 3 iiulcsj ipsiipcUviily, iiiki lui nirn 
of lull loiuh wlirio llu* pipvtuhng iiiLpusily ih licini Vf lo VTT Tho Rcolcigy of Uiih 
icgum, Uio Santa Ol Hi Qimili angle*, liiw IrnmninpiM'ilbylhuf J 0 1)iBiiiui,iuiiTiuiraulL 
M known ol llolf Mocui Hoy Uici wnilli Hu* Koai (iirgmui fault aiXHCS Ihn iiiiiulh of 
Son Qiqgoiio Volley ond Hu* niiihllp luul nl lH*spiuh‘io ViUlpy, wiUi a rminv laitdlol lo 
tlm bond of tim CKia*il 01 Liousvpimi bi llu* aM**i of llu* va11i*vs IluL Uio liigli niqioipiil 
iiilni*aty in Ihci Ixilloiiis ol lhp*v valh*yH can mil Ixi ipli*iri*cl lo a local paillu[unkp duo 
to iimvoincnl on Uuh loull, wiipp cm i*ilhpi hiiIp of lioLh \allpy*i, ui Iho iiiniinludo vipiiilly 
ol Uio loull, Il cllOl^ lei Ix'low VII , while* a rc*w llllll^ foiUmr mulli cm Uic hoiiu* luull Uic 
apiwipiil iiilmiily clio|is lo VI 

Al HonlnCiui a ixiilum ol Uip c ily 1*1 liuill imrlly ini n sprli-i of hnittil wavp-piil b*iniPFB 
111 Uip IntuiiiiiuniH hluilc* ol llu* Moiilpipy m*iu**i luid imrlly on Hio nlliivlnlcsl ImiUoiii- 
loiuls of Hon Ijoinimi IbiTi llu* chiiiIihsI 111 aiitnicml iiili*iwily 111 Uii*si* two inhUiium 
of Uici oily w inoikcil Tii Hiol |MiiUcm which IH HiLualc*d U]Mai Uiii Ipiiaciw Hip uiiimiMil 
iiib<n*aly uuigpi lioin VLL lo Vllf, wIuIp oii Uip lMilU>iiidand*< nl Uic* iivi*r il ii<wh lo 
fioin VITI lo I X II lliUM ap|H*aih ogam, lioiii a ccnmliiialicm ol Uu*'v four rusi**« cm Uii* 
euMsl pxtpiuling hcmi Hall Momi Hay to Ronla Onii, Uiiil Hu* l■Ilarlu*llH ol Uip iiiuli*iiiil 
ui Uu* nUiivinlnlTallpylMiUnuis has pxpimwd a cliiiiiiiiant hifluniio iii dplpiiiiiiimg Uip 
apiMirnl ink*n*iily ol Uu* c*niUu|uaki* slicick, and Uml tlu*ni ih luilhing 111 Uui facH to 
Bugp'sl Uml any iiUici Inc Im Ims ployed an hii|KH hull rOh* 

Tim fliu-sl illushalicm ol the iiiIIupucp cMsrml li}' alhiviiiin in Uu* picKlupbmi of 
hi^i oppaipnl uihmsily n llml nllraclnl liy Urn vullpy ol the Holiiias ltlvc*i and ih< p\li*n- 
wm to tlip vollry ol Uu* lowpi imiliuii ol llui Ptijnio llivci llio HoIiiibh Valley ih one 
of the notable physiographic loaluies of Uie Uoast Hoiigca II lira lK*twpcii tlm Koiila 
Imem and Qavilon BugLM It is deeply alluviatod and Rlnkiiifi^y tprinred, imibriilaily 
in its lowcn poll Tho eouisr of tho sdlc^ won prolmbly detnminnl oiignially Iqf tlm 
fault along Urn eostcin boso of tlm Santa Lucia Bongp Tho iiva disehiugpi into tlm 
Bay of Mimtaoy about its muldlo pait, a fow iniln Miutli of Um mouth of tlm Fojaio 
Rivm (hi the floock-plBin hauls of both iivoib, and along tho beooh ol the Day of Mem- 
torqy, Um intensify was K Thin oxtondod up tho nvrr for nevoialnuIosaliovD the town 
of Bohnis Thon wexo aztenmiyo fi'Wirm m tho alluyium as Im aa tioDialaa, with d.um|>> 
mg of Um ground towaid tho nyci Iraimh. Domogoof shuoturisi, mdleatuiganintanaify 
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oi VIII, exleiuled up the valley as fu aa Chualai . uul the limit oT intpnsily, VII, uob 
iCBLhod only at King City, 46 niilca obovn Saimaa, VI m the vinnitj' ol Sail Anlo, 65 
milii s, and V at Fbaa RuUm, 9B uiilin obow tiu. «iic puint Tlio i<«osnMiiB]s dianu 
thill theae pauiia bio ■Imnwh poialkl to the iivti, tbo intensity to the cast anil nest 
iliinimshing lopully Tlio town of Salinas ■ about 15 milei di-tant lioiii San Juan, 

■ . ■ ■ a Ua - j| 1 ■ I Fl__ .1 H..__ 




nhidi urtavenia between tlie two valleys, the appaiciit intniutt diopL lo V and then 
loae lapidly to IX in thii Saimaa Vallqy luuitaUoii ot tho higli uppoicnt intensity to 

the vallet-flooiiilic piooticnlly ^nmotiieal paiidkluni ol the laeariMniils to tlio inoliun 
linn ot tho voll^, oml tho diminution ot tlie inUnsitv with tho thiiming ol tlie alluvium 
and the conetiiclian of tlm vallQy upatieam, all uuln ate dcpemlcnec ot the chaiactci ot 
tho diock upon tlia constitution of the uiiilulying Foi motions, and Miggpst no olhci 
Factoi 

Still foithci south in San Lua Obapoand Santa Baiboia Counties, fai bOD’ond tho 
isovisinal IV, an appaient mtcnsity of IV is imlirabiti b] Uio cficcls obscisTd in tlio 
valley-lands at San Lua Obiapo, Eilna, Aiii^ Gianile, Fismo, Santa Maiia, Casmalia, 
and Lompoc In Uio flat alliiviabod Wlqr-faotlom in which the town ol Ilollnlci n 
situated, about 8 miles east oi the auiithcin ifxl of the lault at San Juan, tho nppaiont 
intonsitv 1090 to IX, but ilimimJiod veiy lapidly on tho hill lands imineiliatdy to the 
coat of the vallcv to VI, whiidi apiieoia to have been tho noiinol mtcusitv foi Uio nioun- 
lamous tiaet between ILolhster and tho Son Jisquin Valloy 

Eaithei aoiiCheoBt tlicic was a aniilai hut lc9b muLail lae in tho apiaicnt mtcnsity 
at Lonoak, Fiunt Vallqr, and Heinaadei, all of them being on alluiiatcd boltomh 

In the alluviated volh^ to tho oast of tho Bakdcy Ihlla, the nppaiont mtcnsily was 
ahnmmolly hi^ and tho oicn ooeupied by theae vallqn conatituleb an isolated aica in 
whieh tho mtenaly longca horn VII to VIII in tho rnubt of a belt in nhieh tho langc 
IS fiom VI to VII At ricaaonton the latanntv was mmewhat highoi than at Bunol, 
abiio the lattci ancoioi the fault of ApidlS, 1006, anil a atuatul, nioioovei, on tho 
Ime of on eld fault wliioh tiaveiaia the wcbt oulc of Livoiinme Volley and oMondn up 
Golavoioa Valley mto tho Mount Hamilton Hongp At IxvHinoie, m Uic iiimo open 
poll of tho valley, whcio the alluvium la deepn, tho 8 5 miles laithm lioiii the scat 
of datmbance, tto mtenuty was about the aanio aa at Sunol At Mnitinca, un an 
alluviated embayniait of Suisiin Bay, the dainags due lo the duxk was much gicatci 
than in noighbonng towns fcituahul on lOok, even when the lattci woie iicoioi tho fault 
Bovunil Maitmci to tiio eastwaid ihoio la a vciy moiLod bulgp to tho oast of Huisiin 
Bay, in the MOacismal VII, which can bo otti ibutcd only to the 1 m oml maishy ohoiacLci 
of the pwmil Iho appoicnt intensity at Antioch was a dcgico highei in Uio senlo than 
that al Mount Ilorndtoii, oltho it n douhlotlioUibLancc fiom tho fault ol Apiil 18, and 
altho thcio 010 aevoial old faulta in tlie viemity of Mount llarndtonaiul nono mo kiionn 
noai Antioch 

Tlio innuenoo of tho volleiylanda upon the oiipaicni mtenwty u wdl shown on a Imgp 
aoiilc m the dispoutinn of leoaoumal cuivoa about tlie Buiamcnto VuUoy In Uie 
iiiouiitoms to the west of the Bamaniciito Voll^ the appment mteosity longcs in gni- 
oral horn VI to V, but on the flom of tho ndlcy eoatwaid to bqyond tho Smamcnto 
Bivci, It n >ciy unitoinily about VI m VI-I- 

Tlu moat intcieating caae of hi^ appment mtenaity m a valley-bottom lomoto bom 
tho San Andieos fault la that of tho San Joaquin Vall^ Thu cnae moiitB capeoiol 
considoiBtian, amoo of all the vallo>9 here conudeied it u tho one whidi i9 moat aug- 
goblive of the oocuiionoe of a lo^ emthquake, dutant liom, tho connected with, 
tho lomn movement on the 8 uiAndicaa fault While the auggntion u atrong^ howevei, 
tho ovidenoe u not coneluaive of the oocuiienee m tbn xegum of a quiai-uilqieiideiit 
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euthquako, and oil lhal con bo done h lo iiulirnlic ilio ovulonci* which [loints tliat way, 
and Clio ccilun loets iihuh doliai ‘1 fioin Uic loioo ol that ovulnico anil tnul to coiro- 
Into Uio I0011II3' higli iiilnisilv 111 llic tJoii Jooiiuiu Viilley willi uiiiiliu higli aiqNuciii 
mtcuMtics III oUuii vollt'v^ tliiii liU dni'iibt 

Tlic apinicnt intensitv on Uio flnm of Uie SaciaiiiniLo Viilli*y, oa Iibh Iiqqii blatiil, 
longpo about VI + of Uir si alo Him ih Miiiu'whal hi|^ipi thnii at sovorid inhiiIm ui Uu* 
adjacent Coast Uoiiip's to the ami, oiid liip ddloinuo ih bhuiImiIiIo to Llir ulluvialisl 
cliaiaoloi of tho valJiqr-flooi oiid the wah'Hotuiatisl ciuiditiiui of the olluviuiii Ah wu 
lollow tlio SaoiainLSilo Valh>y siiuLhwaiil into Uu* Siui Jonijiiiii Volli'y, it cunvoi|p's ujimi 
tho Bon Andieas Uill, oiul wi* hlunild iiatuiiilly o^ppol an iiioiisiso ui lIic inltsisilv by 
leason ol ilio diiiiinuliiui of llu‘ disUuioi* fioiii llu‘ Hnit of ilihliiilNUUP Tins i^xiavta- 
tum 10 UI a incasuiu iisihosl by an csistwaid biil|p> 111 Iho ihiNSsiiiol VII opjaMlv Buisun 
Bfl}', and by tlio soiiwiilial liiplus niUsi>dly at Tiaey and WiiiUi>y tlian at BaeiniiMsito 
and BlockUm 

Bouiliwaid fioiu WosUpy, Imaiwpi, flip aptoutsil inlpiisily iiicipohcs at a lati* which 
con not bo icfciioil to Uin slifi^il ii[i]uciMnialinii of tho ipkiiui to Llip ml of tho iiiaiii 
disluibonpp At Ciow'o lAiulnig llio apiMinil niUsisily uVIl, alNoauionilnVlII, 
at Vdla it h Vlll + , onil at IjOs llonoh it w IX. TIipsp |KunlH liii on (lip west mdo ol 
tho vollqy between tlip San Joiuiiiui Uivei atul llu* flanks ol the Coaht Ifiuini^ Hoolli 
ol Lot Iknob, cm tho valley flimi, seltlisiieiits aie visy lew, anil iiiforinatum as to tlio 
apiMUsit niicnsilv is inifoilinialely lookniit ovei an exlcnnivu tmiitury At Ooalmfsa, 
howovoi, tho aiqiaicnt uilnisity is VII, uuhraLing Umi tlio alnioiinally hi|^i liguics 
I»ovail ovci Uio wesUan oulo of tlio volley fiton Clow's londliig to hOuUiwoid ol Chioluign, 
a diataiico in a nmUi oiul onuUi diiistiuii of not li-« tluui 100 iiiilrs. Tliat Uio higfi 
appoaciil inleiiMlor waa not nliully oimlined to the vafley-floor, but also oalcndwl nito 
flauko of llie Coast Ilang|PH, ih hIiowii by Uw iciiiaikolilo Hi>nfsi of laiubdulm which 
wmo btaitod by Uio eaillupiaki* lor a distaoeo of about 33 iiiilni luirUiwaalwaiil fioui 
Uio viouiily ol Oonluo, iqmited by Mi 8. C liflia, and dcHoiibod by Piof. Q. D lioudoi- 
back m anolhoi jiait of lliu lejioit. 

Now Lot UaiiOT, wlwra llie apiioiaiil inUsiwly wom IiirIumI, ih dbiliiut 40 inilm fioiii 
tlio iwuivst iKinil on the 8011 Aiulioas faiilt at Pteii Juan, its Hoiilliein oiul Ll la lusuly 
84 ludob in an oii-luio fioiii Ihillisler, Uio iioaiOTl ixmil to Uio weslwoid Imving a aimir 
laily lil^i apiauciit intensity. Li Uio Cooat Uaiigpi ImiIwcpii Ilidllsler oiul J,im JIoiioh, 
tlio uiloiiBity waa oa low oa V. 

Then facia aio Hufgp stive, as olicndy stated, of a local dwturliaiioe at 01 oliout Uie 
oamo Uuio aa Uio mom iiiuveiuait along tho Boa Andieas lault 

Cm lam onouinalanooideliaol, liowcvor, horn tho foieo of UiiaHuggesUcni, aiul ludieale 
onoUioi pawldo crcplanatimi which, it mi^ bo oonfcNt, la not vory ooiieluwvo m viow ol 
tho lomotoncM ol Lot llanos bom Uio aeat of diaUirbaneo. Tho portion of Uio San 
Joaqum VoUoy b whuh Ixis Bonos bos la undoubUxlly on umlmipoii^ wain nmvolr 
It liOH at Uio bau of tho alluvial fans of Uio Coast Ranges wlimo Uio alnania amk, and 
tho sratmh of tho Hon Joaiium Rivm inambdn Uio watn-tablo at no gloat dailanoo bedow 
tho amfaco As shown b} tlio npoibnonta of Fkof V J Somn, doamiboil m onothor 
pait of Una lopcnt, watci playa an impatont part unclor ocrtam eonditlana m moroasing 
the omphtudo of tho caiUi vibiataona and, tbnoCoio, thoir dOTtrueUva oBoot. In Uua 
impoot tho logicn about Lot Bonoi would bo parlloiilaily favcmbly ««"dH.liwiHil bv tho 
dovblopmant of hig^ appaioat mtonaltiaB, oa infonod bom doatruotivo ofibota Tho 
gpDoial oondituna aio qmto analogous to thoao m Uio Ballnaa VaUay, hi tho bottamirloadB 
d the Fbjaio Rivnr and Uio Ruaalan Blvor, and Intho npon about tho aoufh mid of San 
Fianoiaao Bay. Thoehiof diffmonaeiain^greailarzoDioknomotthoLoeBanoBxiiii^ 
flam Uio Boat of diatmlMoeo, if ady ono auch Boat bo anirnod. 
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Anothei cuouantRnee which wieakms the augge&Uon of a local caithquaLc ii the 
failuie of tho iwMUumd'^ bdoa VII to coiiy out the euggntion by bulging into the Coast 
Ranges on tho west oi the fUnks of the Rinta Nevada on the east In tho latitude of 
Lea Boiuh, tho hi^ apiiaient intensity was confined to the vullev-fiooi, nltho faithm 
south, ncai Canlua, this can not be aflii nnnl In aicw ol the e\.peiimcnts of Fiofcssoi 
Rogns, It sceniB piobaUe tliat in tho neoi futuie, bv an active piosprutiim of such 
e\|iciinu!nts oouideil with dobo hdd obscivation, wc shall aiiivc at on aiitliuietioal 
erpicssion fm the coefficient winch will enalde ua to laluic the oppaicnt intoiiitily of 
natei^tuiatcd alluvium to tho tiuo intonsitiy dur to vibiation m hoiiingcnrous i>lastic 
lock 'When that coefficient becomes avulafalc, it will pcihap^ be possiUo to ilctciinmo 
whethei oi not the dostiuotise oltcek o\oin|difii.il in the &n Jouiuin Vnllcv nt Los 
Banas oie icfciable to tho conditions ot Uio pounil ui to a local seisiiius ilutuibanco 
Until then the ipirstion must icinoin nn open one <\nalog\ with otlin valley Iniuls 
neaiei the fault, whcio hi|^ appoicnt intensities oic lefciablc, both un tho field ovulcnco 
and in the light of Fiofcv<ui Rogma* cxpciimcntn, to local comhUonb, iiiilitalcs agaiiibi 
the hypotlicua of a qiubi-indcpendcnt caithquoke Tho icuiotoness of the iqgian fioiii 
tho known fault uid tho higjh mtcnaitiub on the flonkb of llm Cbaat Ranges iiidwatod by 
the new lamlslulcs at Contun, favoi that h3'potlicsis, but no puailiva conclusum can 
be icoehed at piesciit 

RILVllOH Ol VPFVntNT IMTENsm TO KNOWN FAUTTb 

Altho the geology ot California has bean atinlial in detail at but few loeolitics out- 
sulc of the ^il belt of the Siena Nevada, yet the gcnciol icoonnaissonco woik that 
has been dene by voiious gpdopbts haa bioug^t to li^it many of the inipoitoiit faults 
in the stale Such as oie known oio inilieatoil on map No 1, without any oUeiiipt 
to disonmmate between the valuing dcgieos of ceiiamty with which Uieii rxislcnee Ims 
bean Jotciinuiad The map eeivos the double {Huposa of bunging loguUiei foi Uio fimt 
time oui knonlalga of the dislnbiitum of loidla tbuout the state, end of iHiiimnat- 
uig a biicf discussion of the idation of appoimit intensitv to inultdines On 4 of Hun:' 
laultb time havo oocuiiPil 6 smciolv iloatiuctive cailhiiuakes within the lobt BO yeais 
It tliiia behooves students of Galifoiiiioii seismology to bLoonic lamilioi with thov htiiii- 
tuial leatuics ol (ho stale A iceent aecount of tlui CiilabilBn caithc|uaki* nf Heiiteiiiliei 
8, 1W5, ilcolmg poiticulaily with Uic distiibubon ot intensity,' and the lelatioii of tlial 
clistiibutioii to tault-lines known oi infeiiul, |p\es an especial inlcicbl to tlie eimsuleiBr 
turn ot the faulta ol the Californian icfpon at this tinio In the pieiciling serUoii ol this 
lepoit, it hob been shonn sny definitely tliat abnoimall} high oppaicnt iiiUsMtieb wise 
iloi'elopal on the valley-bottoms, and the cause of this has bivn lefnieil in a gnusal 
way to the incoheicnt ami watci-saluialcil comlition ol the niatciialb umleilying tlieso 
valley-bottoms In Calabiia, in the uccount leiriicil to, Flofcs^in Iloblis coiiclalch 
the loncs of CKceptionally hig^ intensity with hnea of ancient faults, whioh in some 
poitions ot the icgum oie known on gcolagiial evidence to e\nt, and in othois nio Mip- 
posed to CMbt because of the hig^ mlensities mamfeblcd lie does not icragmre tlui 
chaiactci of the umlcilvmg Iwinatioiis as an impoitant factoi in pioduomg dilfcient 
riegiecs ot mtensity, aa inteiied fiom dcbtnietise cftects at the suifooc In this ics|ieet 
his candusionb do not hainumiao with those aiiivad at in the study of tho Oalifoinia 
eaithquake of Apiil 18, 1906 It thus becomes a mattci of inteiest to naw t-Mii what, 
it any, mflucnce was cxmeised by the known fauKs of Cklifoiiua, othei than that whudi 
was t^ seat of diatuibonce, upon tho distiibutaon cd appoient intcnoity, independently 

■ W H Hobbi, Tha (kotadonu ami Gaoibnaniie Sapubi of and Northam afaiiy 

Icip/if, 1B07 
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of thoi wliieh wBi elcail} due to the Llinioctci of tlic gpolofpcal foiituiliaiis 11m qiicfr- 
tum liu bocn touched upon iiieidrntully in tlu) disruviioii of the i elation of tlic valleys 
to dutiibiition of appaient mtensily, but it adl bo of ailvaiitafle to leviow the foLls 
hcio nioie lyblcinatically, tlio quite biied^ 

In Boullieiii Oiefnon iiiul in lunlhiHsliin Chiliiiuniii, in MimUn', Hhiiilu, Iaommi, aiul 
Fluinai OountiCb, tlu: sluiek ua^ m uinloiiiily tndile llial llieie is no hUfopNiuin of hicolly 
higli intensity dui‘ to any cause Tlie saiiu* jawiul hlateiiU'iiL is tiiu‘ of iiiiillu'uslpin 
Gnlifoiiiia, III l)i‘l Niiile, Siskiyou, llunilmlilt, ami Tiiiiit) L'liiiiilus, Inil in tins leKUiii 
boiiio of the faults, |Milieiihiil}' that iil UcHlaoiMl lliiuiiliiiii, wine mil failhei fifnii llw 
Meat of dihlui banco llidii einhuii hNidilu's laillim smiih, wluie iibmii iiiull\ liifdi iipiaueiit 
intensity ans ib'yelniMtl on lallej-lNitliiiiis It tin UidaiNal Miiinilniii laiilt liuil lavii 
a locus of iiumniiinil, theie can la* lillh* ilniilil, •ilLliii the hi'llleimnils iii that ii‘|;ioii aie 
low ami tacalteieil, ihuL aeslioiikl luive liPiUil id Llwhiainilviir (lieiJuH'k No eviileiu e, 
liowewi, luM ouiiu! to lianil iiuluiiliiu iil any e\ei‘pLuMiul M'lnnily on in miu llu> hue 
of tlial iaiill 

AIoiir Uio easUin fioiil of the Rieiiii Niwnila, liimi Ikiimy laike luul llii* Tiiyloisvillo 
distiiot to Ti'juii Puss, allhn llieic me iiuuiy exteiihiie liiiilLs, ninl alllui cm oiio ol tliesi' 
llune oeeuiied a niuvenunil wimli eiiustnl the Inyo iHrllu|uaki‘ iil IK7i, yet Iheie m no 
MiigHcslioii of any local iiiuveiiienl tin luiy iil theses tin the iiuiiiiiiik of Aiiiil JH, IINNI TIui 
iiibnisity of tlie sluick aloiiK this ip'iunid Iniilt-nine aas alaiut IV of tlie seale, hut lliu 
inovunciil was a 4ow, pnilhi hanig uliaiuelinistie ol a lu‘a\y ihslant Hlioek 

Biinilaily, tlu‘ iiuiiieious faults which liavinne (lihliiniia houUi of Tehachatii may lie 
left out of ecuwuleialuin, mi hliock at all Imyiiig la'eii lell tiwi llw gieatei pnt of llui 
legum, ami Inil fec'bly ni tliosi* |auts whine it was lelL 

Thcie Uius leiiiaiii ol tlie faults in (Idiftniiui piaitundly only lliiiso tlial fall willini 
tlie Mine ol ck"itiiiellcin, to nun it seiunis nnmleinluin llu* iiiiail luiillipily of Huso 
IS Uui Mount St lli'knia fault ikserilxil h^ (kiimnil ' Tliib faiilL lian a luirthwi hUmutlunisl 
stiikc, ami a tliiuw ol mil Icwi Uioii 3,(NXI fei*t It fiAiun a avlUniaikinl and liltlis- 
deKiiuleil sraip cui the Miulliwesl Mile of tlu* iiuiiiiilaiii niul the dale ol Us pmuniud 
imivoinent is wiUiiii the (hiuleinaiy iieruul llie jiiiijeetioii iil tins laiilt to llu* mallir 
aesl is luit kiuiwii, to the suulheanl it uiiikiubleilly puiMs laniinilli tlu* (liaii of Nn|ia 
Valley, in llu> vieiiiity iil Chlisloga Nuitluv on the slopes ol the iiuniiikuii nor at CViIih- 
tORPt waa tluno any oyuleiiec* of alnuuiiiully high inleiisily, and llio iieenAaiy nifeieiiee 
is, tlieiefoie, tlail tlieie wan lui nuiyeiiieiit on tlu* lault at tiui tune of llui eailluiuake 

The rauthaent fioiit of Hie Ileikek'y Hills, aiul tim t*\liniHUiii of tlie haiiui gponimplne 
fcatuie faiUicr noulh, foiiiiing tlu* Hiiulhaesl fioiitof the higlier Mimiil Ilaniillon Itaiige, 
is with little c|uenluMi a faiiltrsoaip, oi aenea of heariM, of Qiialeiiiary dale, now iiiine 
01 Ic^ divoctml aiul ilefp ailed The lunlhern extoiiMioii of tlie fault-aoiio lieyniul Kan 
Palilo Uay u* not knoan It jiiolalily conliilmlcil to the ilellnilion of tlu* western huIo 
of the lulgo belaecn Bonmiia ami Pelaluiiia, lait apiiareiilly did not liayniw the nnckllo 
pait of Baiita Bow Valley, nneo llui study of that legum 1^ Uuinont loilml to loyeal ik 

This faultsiono is of imuhai intciost fiom tlic |»mt of vraw of Uio pwaont dineusmon, 
Binco It appeals to have bocn tlui scat of disturbance of tlic earthquake of 1RQ8 At 
that tinu* tho fault-traco was marked hy a mack at the auifaeo, which was tiaccablo 
fa 20 milcB m nunc along tho bam of the maip alopc, altlio tho amount of tho movo- 
ment waa probably quite small The bacc of the fault la appradmatoly paralld to the 
San Andreas Bift, and la 13 miles distant horn it Aa has alieady been auggoated, flua 
fault would aecm a pnan mao auaecptiblo to the influenecs which srould malm fa re- 
newed movemont than moat other faults of tho xegum But thoro is no evideinw that 
any mmoment ooemiod upon it Tho mtonuty ahowod no abnormal ineroaao along 

•£m ce 
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the old Cuilt-tioce, and UuddingB at Bcikde}, fouiukd on lock, poolically on Uio lino 
of the lault, nfleieil httlo oi no damage 

Tlie fault which la so well e\poKd in Uia aaorrlih aouth ol Fuit PoinL bai'oi^ tlic city 
ot Son Fianoitaoo in a aouthaabtcily dnoi.tian foi an unknown dntance Aluiig llu. lino 
of Us piobaMe couiac. Mi Wood haa noted evideneQ of an mcica'Ui of mb imI} TImi 
taull in ilH jnajochun aeawaid pioljolily intmaBetb Lhe ftan Andies fault hciuMilh tlio 
Gull ot die Eaialloiiag It la tlunofaio iioaaible that thaio WBh some blight ilistiibutuin 
ol the nuiveiiicnl along tliib intmarabng fouUi 
The Son Biiino foultraeaip, on the pcninuila ot San Fkaiuaoo, south ol tho city, ib 
well illualiated in Plate 16, and ite Bhuclinaliclationa nio deaciibod m a paper by Anihow 
C Lawson on the Gaolugy of die San S^anuboo Peninsula '■ 

The hubo of die aeaip is fiom 2 6 to 3 nula diataiit hum the Son Andicos Ritl, and la 
neaily paialk‘1 to it The tault n in two paita a mam tault nilh a tliiow of not h»s 
than 7,000 feet, which diopa tho Mmrcd (Plioeenel atinla ogoinat the oklei Fiancisaan 
locln, and an nuxiliaiy fault which diopa a wedga of Fianoiacan atialn botwion the 
mam fault and the mav« ot San Biuno Mouiitain Tho town of South San Ftaiiciboo is 
on die lowei atopea of a locky apm of San Biunu Mountain, between tlio two faults, i e , 
It lb on tho dio|it woilgt! of Flaneiman loeka In the ualm-Baluiatod allu\ turn and sands 
ol Maood Valliqri the oppoient mtanaity woa hif^i, lapging up to IX of tlui soalo, liut 
m Suudi San Pioiicioco^ on loek foundi^n, it was notably lowei, aa appeals liom Mi 
Gmiulallh lepmt The utuation ot aouth Sm Fnmoioeu, Lotwaon tho two faidtb, is fcugh 
that had a mosament ooemiod on cither, tho iliniigw to atiucluieB would have hecn 
aeeentiiatad. But Uie foci la that die damage woa not ao Mri«ntiibiivi ^ aiul llimo ib 
thua no waiiant Cm auppoung that any local fault moveinont oeemiod 
One cinnmiataiieo which, upon that thought, sooina to oontaavono Uiia nniiHlnwnn^ 
waa the audden oulgudi of water at ono point at tho haso of tlic San Biuno aoaip Tlua 
icmoikahlo oceuiicnao la dcaoiibed in anotlioi place, but may be mnufamind luno, foi 
the pmpobB of biiii|png tegcthei tho facta bcaiing on tho quoation Tho walm lasuod, 
OH iicoi aa can be dobnminod, at a point on the dopo immediately abovo die fault-tiacc 
ot tho 00 X 111017 lauU, m tho undoilying hold locka, whudi oio dicic inaiiUcHl with an 
unknown dneknea b of sand, poa^bly 60 foct a mme The outgueh ol water is indica- 
hvo of sudden oompioabion of inoohment watm-atuiobid aaiid, and done not iioccssBiily 
iniidy a movomonl on tho doepm fault Along the hno of ^ fault Uimo aio lon^ 
ludinol depicegane, anil it la auggeatod thrt one of tiuno wna filled vnlh sand, iinilni 
conditions which did not pamit of lapiddiainage, no that tho aand was aatuialed with 
walci, wlueh was cxpdlod aa the cnmpmvo wave tiavnibod die locahty 
In the iQgion to die eouthwobt of tho San Andionia Bift in Sen Mateo and Santa (hui 
Oounticb thmo aio eevaol Faulta, moot of which aio icpioaentod on mape Noa 21 and 22 
No Qvuicnec of mosement haa hocn doteetod on any of them, ollho tho tciiitmy haa 
boon orcamincd quite doacly, not doca then ptoaonee appoai m any way to have oftoetod 
die dwpoaibon ^ dw laQaaiamal ourvoa ^wy ncailv all traveiaa a counhy occupied by 
loeky mountaiuoiiB alopea, and have conaulciBblo vaiiatioa m miontabon, altho the pii^ 
soiluig atiike ■ lunthwcateily and eouthcaateily One fault, howovui, vu , the Ban 
Gicgtnio fault, emcBea 2vallBya— SonGiegoiio YallqyaiidF^caduioVillBiy — in whudi 
theintenulyof dieduwkwaaabiiatmBllyhg^ The UHlcpendanoo of thia hi^ eppoiont 
intenaity to tha fault haa been pomtod out m unthei plaoo 
To the nmth of Black Kountom, cm the natheoat aida of the Son AiwIi a— Bift, 
a haiudi fault leavea the Bift Una a little aouth of PmtolB, at on on^ of ■ Nfu t 26”, 
and la baoeafalo fm about 8 imlea cm the lower Dordieaatein flunk of HImIt Wtiimtui 
Between thia Bloek Mountain fault onl Bon Andieis Bift thore ■ tmtiin n H ^ wodga of 
■ U B O m l n w f al Bmv, ISth Adb Bepmt 
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pound in whuh the bhoek of cxccplioml ■pvuily II was liavnuid by nuinnous 
eincLs, and thcio aio olhn miuutesliiLiona of oeulo dialuibaneo of Uip pound, as hcL 
fmth in thr moic dotnilcd acetioii of the icpoil In Ihu caie il it c|iiilo pu^siUo oikI 
even piobnbk llial Uie movement on llie iniuii fniilL in Uie luie of the Rifl won dbUibuted 
to Bonip hliglil extent along llio bionLli faiiH II is to bo ikiUmI, in Uiu ooniieoLioii, Uinl lo 
tlio aoiilh ol Black Mountain tlieio is a ilifdiL ciiivnluie in Um eouine ot Uie main faulL 
to tho castwnid Tliia ein\aluio wnikl [nownl an FTeepLional olnlaeln lo Uio movo- 
ment of tlio Iwn oiufalal lilocLi, Urn oiu> on Uie oUki, poatlv increaHO fiielion, and w 
loudly intensify Uio Uiock II may thus be Ibal Uie oxnoiiluiiial iiitcnsily iii llu* Black 
Hounlam moM, and the rcmaniiianl bulpiig of Um iiCbeisinala on oiUui aulo of Uio fault 
in ibis Mcinily, n lefeialilo lo lliia iiiipilaiily m Uio idaim of Uw faull, and Uial Uui 
biaiieli fault at l^lola moy be a ineaiia of lelief horn Uie axcnwva luevuie locally in- 
dueod by llie iiicgulaiily On Uie hoiiUnrval auto of Uie Han Amlioiw Rift, and on Uio 
oUior suIq of Urn bulge in Uu liuill-liiiee, n Uio Gnalle Rook fault, llio alnko of vriiioli 
bionehoB liom Uio mam faull on llio Rifl ai an an^ of aboiiL 20" AlUio Uin faull baa 
nol boon acluolly lioeed into Uie bne of Uto Rifl, Uioro ean bo JiLlle doubl Uiat il la a 
biondh fiom Uial loullrronu ami il inobaldybeoia the wno atniolumli elation lo il llial 
llio Black Mountain faull doos, t a , il snvni aa a meam of lelief loi Uio nkCetiUonal 
local ificauio duo lo Uie neoaliy niegulaiily m Uio mom faull Tbera is, liuwevn, no 
obseivnlional ovulenee of any niovonionl having ooouned on tho (Sanlle Bock fault on 
Apiil 18, olUio il lica wiUun Uio lepon of bulpiig laoaoranala 
In the Mount Iliinnllon Range, bolwoon Nilou Canyon and Mount JliuiiilLon, Uieio 
aio many laiilla, but nono of Ihm, <n foi aa Uto infmnialiun availablo will wariaul a 
comduHion, appeoia to have afloclocl ni any way Uio diatnlnilion of luhnwily Two of 
Uioao, Uio Maaion Feok faull, wIiioIl n inobal^ a blanch fioiii Uial on wliidli omekB 
opened in 1B6R neoi Iloywanls, and Mmlmt (keek faull, pnm lIokio lo Uio town of Niles 
Uui nppaienl inlonnily at Ndes vnm lew Uum on the ilal olluvud liael lo Uio woal, 
and nol poalei than in the vaUey-land abouL FleoBanlon aiul Livenmuo lo Lbo eoal, anil 
Uin araumatanoo amouula lo a inoof that no inovomcnl oeeuired on eiUmr of Uumo 
faulio A vmiloi conduaion may bo drawn with loforeueo to tho Hiiiiol faull, from Un 
fool Uial Uui qitwienl lutoiisily at 8unal waa oomewhal bw Uion al l*lpaflaiilon, olUui 
tho foimer n neoici Uui Hunol fault Uion la Uio lallor In Uw couiiliy Iwlwcon Iho 
Iloywanla faull and Uio Siinol faull Uieio on aevoial minor faidlN, Inil Uwco la no imlloop 
lion in Uio dialiibulion of inLonnly of movomenl having oecuned on my of Uwm 
Smiiloi alatonuints aio liuo of Uio faull auiw oxlendnig fiom Uio vioiiilly of Benieui 
noithwaid on Ihc weal aido of Uw Socramonto VaUey 
In Uw canyon of FajaioRiToi,b(ilowGbiitonden, ihoio wan paat^weat built wlioiol^ the 
Tmtioiy locha onlhe north aulo have b«m dngil o^nal Uw panilw nudn of Uw Qavilan 
Range on the aouUi lIuBfaiiltciomoBthoEiBn A^ioaa Rift, and ila known oxlODl on 
atlim aide of Uio Rift la within Uw aono of hi^ mlonaity iMoraldo lo Uw movomonl 
of Apnl 18 Thoie oie bora no tepooud foatuna m Iho dialiiliulwn of ^gwient Inton- 
uty which Biigpol any movonumi on thw fault It la poBalldo^ howovw, that a Might 
movement took jdaeo on thia Eault^ ainoe tho atod bildgp ova Uw Fajaro Rivur, wl^ 
la about on Uw mteioootwn of tho two faulta, waa dialon^ 8 6 foot boiwocn Its ond picia, 
oa aihowninidaUi66B, ma way thateaanotbealtogoUiaraabBbwtarilyaBiidainodby tho 
movement on the fault along the Rift Tho dmuitwn of tho ehwf diapbooment of the 
pun waa about midway between tho afarikn of tho two faulta 
In the Santa Lucia Range to the aouthweat of the Bohnaa Valhiy, there an aoveral 
foidta The pmunpol one runa akmg Uw nerthoaat flank of the langa on the edgo of 
Uw Sollnaa Valby The raMona for oaonbing the hi^ apparent int^ty on the floor 
of the Sahnoa Yolby to the ohainotar of Uw underlying lo^'laiiB, raUier than to any 
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dibtinbonte on this fnuU, have iilieady Lem stated Fai thu south, a fault luns psisUcI 
with lliL balinss Riven in that pmtian of it% eouiac betwKn Tempiploii and Dove, but 
hme tho appoiont iiitcnsitv wns lowci tliau in tiie vall^ lands both to Iho lunlh and 
to Iho south 

To lliP Eoulhwebt of this n anotha paialld, but a longei lault, along tho aouthwobt 
siilc ot tho San Ralacl Mountains In the valley laiuK to the southwest of this, about 
Ban Luia ObniM, Eiliia, Aiioyo Gianile, and Hanta Maiia, the intonsity lou finm III 
to IV, but in Mffiiv of the a&eumulntion ot evidence sot Enth in tlui piceciliiig pug^ as 
to tlu) uifluonco excicKcd alluMatod bottoms iqxm the appaienl iiitoiiuty, this iisc 
IS moip piobablv lotciicd to the diaiacla of tlie ground than to pioviinity to lliib fault- 
hue South ut Santa Maiia ■ a ngum of ticiinent SLisniu distuibanoc, but no aliup 
bhoek of a local eaitliquokc was felt tluac on Apd 18 

It thus oiipraia that in the tciiitav extending tiom Humboldt County to Bonla 
Bniboia County, whilo Ihme aiu about 40 laulh known to geologists wlu> liam atwliixl 
the legion, thcio in no evidence ot iiunsiinint on any of them except in 8 cases Oim of 
these M a bionch fiom the fault-aonL of the San Anthcab Rill — the Black Mountain 
lault, anothoi a a tiansvnsc lault intasecting the Ritt in Fajaio Canyon, oml llui 
thud IS the lault wliioh tiavci>- 0 h the city ot San Fiancaco and pohalily mloi>«els tho 
San Andieas lault braicnth the Cult of llie FaiaHonm In thcee ea>^ it is imhublc, in 
the liglit ot tho cvulcneo, that aomc poition ot the movement on the mam lault was dis- 
tiibuled along iiitascetntg faulta 
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OSRSAL mOE 

Tlic claUi foi llio iliscipisioii iif Ihn (liuftuiii*i (if inciiiojsaLiuii nml vilnalKiii of Ilia (•mUi- 
WBVob h f(U Uiciiiobl iNUl uiisalihliuliiiyiuiil kwlx ciiilv Lo a ruii\ ii‘biiii tjl llii> njin|ih‘\.- 
ily of llic gPiioioL piobk'in of paiUi iiiiiMinnil AinuIi fioni Uio iiiliiiiHie uiiii|ili*xily of 
Uio lulquLl, time wvii* two (iiiiililuins wliuli wnr lulviw* lo llir siiruiiig; of pmicI bikI 
sigiiifiLBiil inloiiiiBluin Hit liihl ol IIiphc was tin* lark of iniiviHiini fin iiIiIbiiuiik iiisliu- 
iiipiital l(•collls of miLliquakp iliiicks lliiuoiit (Udiiiiiia Tlipii* wito xny Icvp •^mhiiio- 
giBijIis iiisIbIIihI III llip slate anil siuh as wimh In pmsIpiiiv iniivnl in laiigi' iiipasiiip IhbiIii- 
qualo fin llip puiiMsi* fut wliirli Llu‘y wine iiilemleil Tlu> seimiil nilvinne eoinlilloii wnh 
lira Irani al wliirli llie eai Uiiiiiiikii Ix'iqin Al ili liPfcmniii); iiiiisl |ie(i|ile weir bsIi'P|i, 
nml llip roiifusiiiii iiuukniL Lu mu lude an awakening wiih mil oiimliiriw Lo nluiip nlivrvBr 
Iran lira 011x4 lioulil(‘i luiwevtn, iiiliinos in Llic iiiliualu anil roiiluHinl naliiip of IIm> 
nulh iiiovenranl ilsell A luuT nlakniinil ol lira ilifUneiil kiiuin of moviniraiiL mvtdvwl 
III ihe roniniiiliuii of lira eaiUi may Ira ol snvwc m lira ioninilaliiin ol ileni iilnw ol lira 
naliiio ol lira Hlurak iii gnunal anil of llie (iiunboii ol dlierlum in ]iarlieulai. 

[Ibuolly Lira iiiiiieii«l inovniiciil ol lira gioiiiul in an raiLliiiiinke w vilmiLoiy In Ura 
Caliloinia cniiLluiiialra Uraie was, luiwi‘\oi, a inam iiioxeiiraiiL in npinnile iliiooLram on 
lira Lwo sulm of lira Man Anilinw faiill Tim iiumn inoveiiraiiL wiw, as Iibh Iraeii nliowii 
liy lira walk of lira Ourait aiul (leoileLu Huivey, (lisLiiliiiLPil ovn a wulo loira m eiUiei 
nulo ol lira faull ami dininmliml iiiore (n lew icgiilarly wllli ilislaiin> fiom IL. Tlio iuovi>< 
nraiil was iral vilnaUny e\ee|il In a very liiiiitml exleiil, Iml il gavii ime Lo Ura dinplanv 
iiienl of olijerln on Lira suifoix* i|iiile siiiiilai to Uial oiuiHad liy lira viliniliny nuiieinniL 

Thivi, in alLoinpling lo dodiiro Ura diieolKain of |irqiaeLli(ia and vilnaliun of lira nailh- 
wavoB fiom lira pheiumrana ol diHplarcd objcola (» iranmin, il w jraei’waiy in dwoinnl- 
nalo balwni.ni Uraclfeoli due lo Lhoniannniovcinenl aiul lira buo vibiaban ^ Uio gioiind 
Bui tlin dueiiminabon la only iraasililo lo a nciy liinilal exleiil, partly Iraeauae Uio 
bmilnb of lira jono wilhui whioli tho Riana inoveiiranb caunnl Iho dinidaopinenl of olqeola 
and poi WDii am unknown, and pai Uy becauso tho lwo kuuln of movemml overiapb, oon- 
apiiing to piadiicc a mnglp elTeol 

Whm wc oonra to oonsulci tho eaiUi-waviM genoiated by Ura niovpincnl on the ihull, 
piobafaly OB an cITool of firabon, il muot be at onco appaicnl thal Umo wairw emanalnd 
fiom innunraiafale pointn on a plane, ono duiranuon of wliioh n about 370 niilca and Uio 
othm piobably 20 mika at nraie On thia idano, if wo judge fiom tho eouiao of tho 
fauIt-tiBoe, thme wme al oalam placca uraqualibM whidi offeiod oxocplional rcaiaianeo 
to movenrant, and at IhcHO Ura ]bi waa earaepbonally heavy and dominabnd the wibiationa 
omaaatmg horn poibon of hm movoment Fiom all jiaita of tho faidt-plano, thoro- 
foio, wavoB of vaiioua amplitudin wcio popagalod m all diioetiaiB, and their patha 
mteiaoeted The oQDBixiuent mlarfaenoe ntndil in pail maho for noutaoliBBtioD and 
in put fu mtonaifiaalian of tho 'vibiataiy movomcnl It la Ihua avidaat that tho oireota 
pi^uoad by tho omagpnoe of Uicm wavaa at tho auifaoo, or tho proposition of thooe 
omonatuig horn the nune aupcrfieiol poibooB of tho ladt along the auliaoe, ooidd bo 
oyatomatieally diapoaod only if tho following conditiona obtainod. 

aai 
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1 That the fault-idRiio waio unifoiinly evoi n ^yetomatically uneven 

2 That the lock elTecled both by the luptuie Iq' the vibiations uae homo- 

grneoub thiuout 

3 And tliol the etaeva which govo iiae to the lupLiiie woic unifuiin foi tlie entiie 

extent of the fault 

It lb fauly emtain tliot iiono of theec conditiona netiielly did oblein, end we mi^t, 
Umefoie, piedict that the diapoMUon id tho eUaebt of the duick, end peitioululy ot 
the hcAvici poitiona of tho bhoek, from which diioetionb inig^t bio iiifeiied, woulil be 
iiiagulei, iho diatiibutiun of tho mtuieity m tlie oggiegptc ini^t bo fniily eyininetiioal 
oonduBiou hae been iGBoheil on the tacit avniinption that thcio n but one kind of 
eaith'^VB 01 vibioioiy movement But it la highly piohaUe on theoirtical pounde, 
and the theoiy la aupporlcd by ex-poiiaicnt, tliat the vibiation of the caitli gpnmatcd 
at the fault kvIvcb itadt into two quite distinct wavoa havmg quite diflcicnt latca of 
laopogoldon and diioction of vibiiiUoin One of Ihoae is the lonptiidiiial wavo, ao called 
bucBuao tlie vibiatuniB oie poiollcl to thr diioetion of piopagition, and Uic othci n tlw 
lianaxeiw wove in which tlie vibiotuuia aie noimol to the diiection ol inqpagEtion 
31ic late ot piopagption of tho lafiptudmal waves m highly elastic locka is neiuly douUo 
that of tlio tiansvoiso wavea It will thus bo evident that at any locality within the 
Bone ot distuibanco ui object may bo shaken u displaced by the cmcigcnce of the longi- 
tuilmal wave at that puuit, and that tiie muvoinont due to tho cmeigicnoo of tlie tianaveiso 
wa\c may be auiynimpoa^ upon this eitlin bcfoic m aftci it has come to lest Tlie 
multant cIli'cL will be aeecidiii^y diSioull to intcipict os to tlie diiection ot tlie vibia- 
tion foi uilhia wave ‘Whciij hiiwevia , tho locality m question is aulhcieiilly foi leinovrd 
fiom tho fault, tho mtcrvid betwrau the einotgaieo of the two waves inoy bo bullieicntly 
long to pcimit of tho clfoot of the flist bemg noted bcfoie that of the aooonil la supor- 
imposod 

In the coac of the Colifoinia earUiquake, the movement of the gioiind was aoinidi- 
cated bv the fact that both longjltudmal and tiousveiM! waves woio piopagaled in diice- 
tuniB nculy poiallol to tho suifncc fnmi tho supalioial poitian of tlic fault, and tluM 
foi many miln out fkom the fault mq^t bo c^poctod to give iisc to niovcnicnts discoid- 
ant with those due to tho aiiival of bimibu waves fiom tho deepa poitions of tho fault 
It would thus seem, fiom tho oonadcnatiana thus far pimcntid, thaiieguloiity in 
dispcmtian of the eDoots of the ehoek upon whidi a ju^icnt as to the diioetion ol tlie 
vibialioa might bo baeed, wee about the lastlhiog to be eaqieetod In olhoi winds, it 
would scorn, on a prioii giaunde, to be a hopdess task to fdot upon a map ot Galifoinui 
iho diioetian of piopegatum and vilnation of the certh-waves Tho hqidcssnoB ot 
tho toak IS mtenufled when certain othci oaondciations aio taken into aocouut Foi 
example, theie wao seocmdaiy dint auifaco-wavca of low spoed and hi|^i amiditude 
ofaeoivod m many puts of California, wliich ue quite difleient fiom the hi^-vulocity 
wavea thiia for dibcust TIicbo wuloabtcdly had an imputant effect u llio diHidaeomont 
of ohiaeta and petsena, and so influcnoed judgments as to the dnectaon of movoiuant 
Siinilaily on the olluvi^ bottoms of the iivoib tho giound luidiod consistently towaid 
the abeam bench, whotevui the aiuiiW.ian of tlin lattei nugjht bo, anil the phwiiwiMinii 
H laing fiom audi movement gm use to judgments aa to the diioebon of the eeith-wavee 
whidi weie of eoune eiianeouB 

Added to all thu wee the gcneiel foot that thoeo who oontnbuted rcpoitb fiom vinous 
pula of the atato to the genecal aooount of the euthquake in many oasu t hff * 
juilgmcnt aa to the diiecbon of the duck upon the iLs|daccment of poitumn of ebuciuics, 
such aa ohimnqrs, on of objects within buddings This klwfi of CY’idcnoo was in most 
oaaa unbuatwenthy, and could leail to leliable oondnaionb only when traatod entlcally 
ami Btabstically ao os to obbun a geocial leault Even the du^jaceiiicnt of hmMni ji 
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thcmvlvcb nai no ciilpium ot llio iliiiiliiiii of vibinlioii of llic ginunil irvci'iil ulim 
Ihcsc mlGil uiMin iiiiirciini fniimldliuiis Huililiiifc* uimn imiihIj biiirnl uiiiUiiiiiuiiiiK, 
8U(h as ail' iiiiiiiiioii in ('uliliniiia, inllaitsnl in f.inisiH[iii'iui' nf (he saa\iii|;, liul the 
diiccliioi oi tliu hniiifiiital ekiiieiit in Ihi entUiise uas inoie iirteii ileteiiiiiniil liv tin. 
naliiic Ilf the sIiulLuio than h\ tin iliniiiiiaiit iiuiM'iiieiil of (he |>iiiiiuil l'<ieii in teiin>- 
loiiis Uu> ihiiiliiiii III meithiiiii nt -iiiiiile •Jiiifl'^, riieiilni in si|iiiiie in iins^iluni, 
fiuleil to inihcdtu the iliiiilnni nl the ilrniiniiuil iiuneimil, siiieeuilhiii i niiiill idiliiis 
they lell to all ijiiinl'i ol tin* iiiiii(hi*<s Tlie uuluiiliiui iif the eeiiii tun's mis thul tlio 
iiiineiiU'iil of the ginunil mis \i i) riiiiiiile\, the Hhafls ueic stoilisl hUiiMn)' iiinni thisi 
INslLslals, anil tiu' ihiektinn nf tliisi lall nas fin the iinisi, |iiiil ueeiilisilal, ns Uie hn kiiiK 
inoienseil in Molenco iliie to the iiLfiiiiiiiIttliiift iiii|hiI«o TnsilM|siiiiMieii]l}j hiiueiis, 
tile IniHi'i ei'niileiies ulloiileil sinne iiiihi nliini ns Ui (he iliiecliini of the iliiiiiiiiiuil iiiiim'- 
iinsili ul the Kiniiiul 

In MOW of nliat lias Ixssi sanl, it mil nut lie '•iiiini-iiig that the elliiiL In mlisinel (lie 
leiMiils fiiiin valuin'* imrli nf the -tlali iiftfiiihiig the ihns'tiiui of iiimeiiusil nf llu' giuimil 
liU'* Ijieii uiioueec^sliil Tlie ii|niiI'* mse in i^'iieiiil finiliinlirloi^ fin the siiiiie IneiJilj' 
nheiiiiei llieiu neie tmi la iiinie iiiile|X'iiilisil oli*ei\C'is It mas etiileiii Unit iiinsl 
nf tIu' lepnils iieie lid's'll ini iMilisue nl the iiimeiiiinl ul the gimniil \ihieh liiul no -ij^ 
iiifiiiinci'iiii*sdntiil in-lanei"*, anil iigi'iieinl riituiil ie\ieii nl Iheeiiilisiecnnoallciiipli'il 
iinl\ liv a leu iiIm'Iii is It uas nlsn l•\nlulL (hat ni ninny cu'S's the elleels nf imp iiiim^ 
nieiiL linil niiiiiest inio olHenui, uhilo (ho pnis(s nl iiililfeieiit niii\eiiii'ii( hml allinoleil 
the alliiKiini nf aiiiidiei fn (lii'sp eu'S's (In* nHitiailieliiiii uas innie H|>|iaiisi( tlion 
leal, hut theiu uas psieially ilniihl as (n (hi piNiet'(iiess ul Ixidi ]4\in uliisi the leiKAls 
uuc (xilis'tlv saLisfni'Uii] iisiuils nl lurls, Iheliitlei iii many loisps ixsniltleil nf no Mfe 
infciisiee as tu ilnicluni ul nmi'eiiieiil ev«iiL that Iheio ucio Mxcial iiimoiiiisils ui 
fauveinl iliioetnuis, oiul dial tlu' •ssiiusiee nf tlicso ouulil not bo iIoleimliUNl 

Tho follnuing ip|xiil finiii JiS Cl Mlill nf Uvpiiiiuie is a grxxl ovimiilo of an evs'llcnt 
oocount of tlio mi(MMlant liicls Uainig cm tho iiuusliim ol ilirratiain 

Thplinilwnv(Vim]Niiiv'sliif(2(i,(in(l^illiin ua((r-laiikfoll to ihn iioillMiaillioiist Tunilw 
stonos 111 one giavevniil lell in iimiiv ihieeduiis laniim huuiig in an ovnl, ovlending ulnnit 
oust uml ui'si Tlie iimiiiiii seemisl (o xliuko lur Ixsl iioidi and wiudi ii( fiisl, (lien in a 
iiiiulai inniiim, tlu'n suleuiijs uiicl inovcivdiieoluin Wnlci apill fhim full tanks, niootly 
on oust and irasl bulis 

Thao is a suggestion here nf luo ilomliiant iiiaveiiinits — a noithorly oiuI wulhoily, 
and an eastcily and uisteily, tlie loiiiu'i lielng tho eoilier But Mi. Ckniulall, lor tlio 
sainotiiiilory, irixdts that (ho ginii'ial Uiiectioii of inutlon, banal on Uio obseiveil «plll- 
ing ol liquuh anil suayiug of suspnulml objects, uas jimtliurst and soulhcoal. In 
most oam tlio leixnts eonsisl ot a alatoinent ol opiiilon as to tlio diioolion of inoveiiiont, 
without tho facts upon uhkh tlio opinion u boa^ 
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J F f lC a B or THE EAHTHQITAJa OH HOUBIS Dl SAH HATEO AHD BHHUHOAHE 

B\ Romar AHDURunr 

ImoiMliatelv tollowing tlie caitliqiioka ot Apiil 18, 1000, a Jctailcd stiuls* aas made 
by the viitei * ol ovei 1,000 hoiucs m bm Hateo County Tins wuiL coiiiod on 
umla tlio diicolion of Di J C Bionnei, of Stndotd Uhivwntgr Tho lioira exoinuiod 
inoluded oil tliuBO in ilio town of Son Mateo and on tho liilk west of it in DuilingBine ond 
bun Malm Ilni^its, w> wdl oa many m nomcbteod, Belmont, Bon Cailu^, and Rodwooil 
City ENoniinatum was nuiU ot oil delula that could panbibly gi\c a due to the diai- 
actci ot the cnitliquoko diode, and ita ottuobs upon movable things 

San Moluo ib a mile weat ol Son Fianeisco and about 3 miles ngiHiPRSt of Uio 
Son AiidicAN loult along which the eaiUuiuake hwl ita oiipn All the liouaes indudal 
in thib luvcstigaiion lie Intwccn 1 mile ami 4 iniln m a northoasl ducetion away fiom 
the ncamt points along tho fault A lengc ot hills Irom 500 to 700 fed hi^ liea bdwoen 
the lAult nml the valloy boidciing tho bay whoie San Mateo and Bedwood Chty aio utu- 
ated Tlie honm exainincil at Biiilingaine and Son Miateo Hci(^ts ataml on tho noilh- 
enst flank of this langp of foelrlidls It uas Imped that the diioctions of tlie dicohi 
ot San Molco, iiaiallcl and at iig^it an^Cb to Ilia fault) woidd tluowsoino light upon the 
idationB ot loeotion to tlie oenloi of dibtuibanoe 

oniTunrA 

Tlic tollouuig diiBMB of evulenoo ueio exannnod, with especial icgaid to the diicc- 
tion and lelabva foioe of the sliock 

1. Tho wiQckagB ot hiiek, alone, and wooden hiuldingi, tho poiLmg ot wells, and 
diapliiimnant of poita 

2 The eiadking of foundalioiia and Uio moveuiont of houaoa on Uunn 

8 Tlie eiaokmg, oiumUuig, shifting, falling, jumping, and twisting of biiik oluiimcyB 
aho\wandbdowioo(s,as wcUaaof coniciit,toiiareolta,aiuloUioi ohimneyB 

4 Tlie eiaeking and Callmg of plaatei and eoatings ot oemont on the mlmioi and 
eataiioi of buddnvi 

6. Hie Gliding, falling, and Jumping of didips, lumps, biio>4rbiaa, pictuioa, books, 
potted plonlB, and all sueh looeo oitides 

6. The filulmg, tipping, jumping, and tuimng of fmmtuie, euch aa huionus, loUcs, 
boedeeasea, beda, pianoB, atovea. Bales, mochineiy, and oil oUia laigo iiioy- 
ahlo utidlos 

7 Tho rollmg, dnlmg, twMlmg, and lumpmg of tanka, towas, poiohca, pdluia, 

umlcipmnings, gotc-pcBls, mantclpircca, dcnieka, etc 

8 The la coking ami oUsoLling of pipca, houhng of bolts, bhifting of elovo-plpcB, 

bulging ot windows with leal eenma, and tho laising and lowning of eliding 
win^wi 

9 Tlic filulliiig oL loose piles of luinhei, atove, and omd wood, and voiious 

ami Uio sliding ol oiliclca on lougjh ond BmooUi uiifoca 

10 Tho swinipiig of hongiiig oitiidea, pictniea, lompa, pendulums, etc 

11 The bieakmg of wire coniieationB, auch aa ti4ephinio^ tblcpaph, and h giit wiioa 

12 Tho leraaming in {KiBitioii of aiticlos at lihcity to fall m entam hmited diioctums 
18 Thapaituigorgioundathascof tdegiaphpdcaandciBckuigof giounddaowhao. 

14 The apilling and aplashmg of liqaidfl 

15 The fadings, expaieneea, and testimony of people 

Thu papa pvea only the genual resuhe ot ell the data, the moie impoitant foeti 
alone bamg tabulated 

I Vili^Ia aid ma incused nomp C HdwudaA L liiita,aBdA F Tknart, abiduiU of Sluhud 
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TAa tfffeUi upon biirk and *^lone buildup — Tlic ii>{piin iri\oiiiI ha^ mily about 
25 buiklingg ot buck and sionu Tii iiinsl lliv iluiiin^ ilimi* tci tliisu stiuctuim 
wab tui nioic acveic than to tliosc ol wiiod UsuiUlv a roiituli'inlilo inut iil sdiiio of tlio 
walls ciuinliliKl anaVi ivliili* llii lusl niio loll HUiuhiiK vilh Iiu| 9 > iiiul Miiall iioikii in 
them llic to|is of walls bthiw tlip luofe usuollv miIIisuI uirnl, wliib* IniPh iil wndncvi 
in walk, oausol hy Ihr piosciirc of wuuluws, oitlics, niiil cilhis niNSliiit's, gpvo way lo 
oiaoking inmo iciulilv tliun ollici laubi A ic*w bin k buikliufts wisp Inlnlly ilisnciluJicfl, 
BB in tho caw of tlio lonf^, liiuk, lailioatl wiuduiiist* nt Sun MuLisi (hiv plotp 0H\ ) 
Tlio wliolc ceiiLoi of tliu picliiic tn Ilii* ii|^it uul lull oL Uui liiwis was 000111 ) 11 %! by tlio 
builtlinfb of which only tlii> louiulntiuu luiiuiins 
tionio buck biiikliiifts, stinitly oonsUurli'il ui whIhoiI in lui Iiihiiip>« lilnrks aiiiimK 
bliuotuicB lliot ootod as roiiiuioii siijipoils, wtllihUiml llii> tsalliiLiiiiko iwll, allliu niiiio 
poilian was tdinoBi invuiably daiiiOKisI liiatigiiloi gidilp isuls nl luick biiililnigf 
inicly luiiianicil in idoce llu* nnrkiiiR in biiik siiiifliiiis scliUiiii lusi thru llip Ijiiek 
theiiitaclvcB, but usuollv Look iiIiumi oIiiiik Inus ol oniiisitiiiit GI 111 visy fi>w slono build- 
iiiffs ill tlio vicuuly ol ynn Mateo woip diiiiist sluikisi lu iiipkh 
WooAm biii/dinqih — In gpiusol, wnioilisi Htiiictuii's sullisml iniiih k>4i l•l•vlSldy than 
tlioso of hiirk 01 btonc, tho llu* sluwk wan Idt fmiL as liravily 111 Uiisti oiul tin* doniiiBP 
to loose aitulcs woo just as peat Tlio l)uililiii|p« Inist doiiioftisl wcio small womlpn 
houses, wliioh woio piocLunlly imiof opunsl Uio eaitliquake 
J^oiiNdidioiu — Tlio oilouL of tho OBilliquake cui loiindnliniis wiw ol nreal imiNiilanoo, 
foi the foundaLumfl imo ieM|iansibh! lor mueh of Uio damofln In uiqiei inuIm ol IniihlmHo 
WiUi lofcieneo to this pomt, tlie biiikluifpi havo been divulcil into d uruuin — tliiao 
having foundations of wood, of ooneietc, 01 of biiek Womlm Inunilatlons aio of varlmiu 
kinda, and tho fpoup moludes all luiuiws mluig diiocti} cm tho fpcnnid, m on wooden 
HiUa or wooden underpinnings oven If tlio Mlei am miiiiMuted mi Inicfc pieio, it idbo 
inoludoa all othen buddings not having foundotiona of haicl iiiatonola, aueli ois conereLo, 
hiick, (u atono 

TIu) foundatuma wno omunbioil for ovideneos of siovonunla m vaiioua diieoliona, 
and foi tlui puipou of Icamuig Uio udatlvo oniounta of eraoking to wluch oaoli woa aub- 
joolod Tho anoompanying loblo gives tho icsulta. 
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The total numhor of houaoB falling into thoaa gro o pa la Of thoao 28 pm oont 
moved on thflif loundatioBB, XamoBtoaaeofheinovmiicntwBanotBog^eBftaB tonoeoa* 
aitatethontunung of tlu) houaa to its cnigmal pomtion, but ttala had often to be dona, 
amee many houaea won lendaied unat^e The diBtawiiw moved varied from lea than 
0 26 ineh to aavmal meha, and m aaaoi of apcmol aewity houaea were tlirown a loot or 
mam off then imdeipinningi or foundationa. Thoao cm wooden foundationa moved 
theleaat— 17 per eontmatotal of 887 auoh houaea Thom worn 225 houaea on eoneroto 
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loundatiou^ anil 2J0 on foundatianB of biidc^ and in each ouu 20 pn cpnt mo\cd Out 
of tlie total ol 456 eonaete anil buck fuunilatiunk, 32 [lei cent wcia ciaLkcil, as tolloira 
23 pm cent ot tlic conciete foumlationa wua uockcd, while 41 pii cent ol tlie biiok 
tuundalioni vrcie eiuckul Noi dooa Ihia ptopoiliun full> lepicscnt lliu facia, foi il 
iiHs only in laic eaw.^ that tlie eia&kuig ol llie eonaete was of much uiiinntaiiee, while, 
on the othci hand, Uic damage to the buck foiuulatunu was often sufficient to eiulanga 
the btobility ut Uui liouso The wooden louudatioiis wao loiely daiiiafii.d In cobcs wliuie 
houbBb hail ctapccially heavy loundalious, the damage was noticeabl)' sligjlitei Heavy 
eonaete louiidaliiins iciuleicd btiiu.tuiiis alnuHt immune to the shock Not many 
heavy eoncicUi biulgea, loi instaneQ, wme huoicJ In a btoie that icsta on Uio iiiaHnc 
eonaete touiulation ot a budge eiofibiDg tlie aeek m Son Mateo, shbolutely nollimg 
wob distuibcU, alblio the building ovmhung the acek about 7 feet None ol the numy 
loose oitulca on tho bhdviM toll, ami a hi^ tpp4icavv inaohine stund pcsfecUy 
The talhng of buck chimncyta suggealb tho pobsible inQuanea ot the loundationb upon 
thoK btiubtuiLs Ol all tlie oliinnu^b on houace having wood toundations, 01 pa ccnl 
leff, ol those ui Iiouhqb with conaiela loundaticms, SI pa eenl It'll, of Lliobo on houbcs 
with biitk hjiinilatianb, 88 pa ccut tell A tiuui i elation ib g^sen hy taking inaely 
thofao on tlio flat land at San Mateo and Ilcdwood Citj , whao the cases aio hliiclly coin- 
Ijoiable Ot tlicso tlu pioixutiona ui the same oula oic 03 pui call, 08 pci uml, and 
00 poL cent The disailvantaga of biiek foumLitioiib is luitlici altcstol by lhi‘ gieata 
danioge to plaata in liouaeB built uii them 
Biiek Aimncya — In tbc logion atudied, Iho lops ol 88 pa ocnl ol all tlio biu k lIiiiii- 
niQS fell at the tune ol the eoiUiqiudke. ^iib piopoition m loi tho wluilo legion Tlie 
voiyiiig piopatumta in tlie dillaent 1ooi1i14ls uo shown m tlio Idlowmg table 

fUla atsMiif Itf HHMtri q/biuL dtimurjia atcmiiarf, nfA fa enl nliJk /Iff, Jiom m 

Ml inik,/baiii/bra*M 
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BondLs tho folbng ot the tops, a Inigi* jnepation ol tlio Lhinmeys tlial sufleial tins 
kws, as wi II as a gicat many that ilirl not, wao injmod oi eiarked at tho base oi somo- 
whmo within tho houu l&anomically, Uir dainagp below the loof in the most msuius, 
as it lb ihfhcult hi reiiusly and is a nuinacc to the mloly ol tho building Soino chiiinicya 
ciumliled away aituuly This hnppoucd most lioqucntly to thov built on tho outsulu 
ot tho hoiuc, in which ease they Ubually iolL awa^ tiom tho house, doing little hum 
Thib may bo considaeil a point m fasor of extaun fluoa, inasmuch as tlio wiockago to 
houBOB due to the dhimncya toUiug thiou^ Iho loofs, as wiill aa the diflieiillv ol lopaii mg 
intaun flues, u avoided On the othm hand, the unauppoibad exteiim ohimnqys bhow 
a gieata tendoncy to fall Aah-boxcb at tho baacb ot ehimncys weakened them at 
thiM puts, ami male thorn mcna liable to injuiy Only 12 pa cent of the tups of the 
biiok ehimnqyb lemunod standing, tlie leasons tin that btanding heing found 

m the constiuction ot the chimneys thoRMlvis The uae of cpment a^ limn mbtead 
of amply lime moitar, acoounts la tlie standing of mai^, nWinngii the use ol wtmnnt 
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dill not ahia}') iiiwio tlioii >101017 Many Hud. sUioil w*ic liiiiiul mil Ui In IiiiilL up liiiiii 
tiu* gioiiiul, lint lo lost on iJu>Im 1 sninowlu'it uilbiii llio liiiusi* Tliih iiii LIiimI iiI biiihl- 
ing hU'iiiGil Lo piKiio llu ibiiiiiio} ml U‘l m llii iiia|iiiily <>1 A low climiiioys 

owo lluni pio^MialiuiL to llioii lnw, sulul si mil 1110 iJnuo Llio iiml, iiiiiiiv ibil luiL liill 
boLouso lluy wfio woll-liiociil, oillioi liv Iioiiia iiulnsoil 111 .1 winhIoii i,i»iiik in 11 iu.iliiig 
ol coiiionl, 01 liy Im‘iiik luliL lij nun iimIs iIniii|MiI iiiUi Ibi Iniik A sinking oMuiipIo 
of tho Hiliniilniv' ul ini non iinI .is MipiuuL was iloil nl 1 ^Imy Iiiiim* 111 1'^iii Muliii 
This luiusp liiul II liiuk luiiiuLiliiiii .mil .t sL'iiiIol oliiiinioy II Icol inidi, siipimiLiHl by an 
non lod Tlu* (biiinu'y sloml im>i1i oily 

A gicoL iiioiiv (liiiniu'j's lliiil sIinnI woU ‘ilmvo tho iiml wi>io Imilly i1.uiiiikpiI nl Uio 
bnbe m williiii Ibo luiuso, and iimiiy wino iiiu'kiHl uImivo |Iu> jiniI iiiul sIiiUmL a slunl 
ibstonci' luiiiMUlally Tlio iiso nl iiiiioiiL 111 llio iiiiiiLiii snviil llio ilniiiiu>vs 111 sumo 
nisUiui's, but a coiniiinii iillicl nl llio slunk on tbimiioys sii liinll was In ir.uk lluni 
siniiraluiQ ami iiiako llioiii I ill in niH> pion* In linn ini|)' snliil iiiussin nl |iioal ivoifdil 
wi*ic hoinoliiiirh pilrlmd uii to nnilh luiil iillioi iwiLs nl liinbbn)>>i, .uni Ibo nsulL wiia 
iiiiilIi giralm ibiniueB lo llu* luiiisi Hum wv* ioinhI by 1 liiinnoys biiill wiUi liiim iiniiLiii. 
(liiiiiiu'Vh Inul with liiiu* iiinii.u lu'ix'iidlv binko in iniuiv puns in loll as Iihho liiiikn. 
Tlio U'f ol cniuiiil bobiiy llu> iiml w.is u|i|uiioiilly liilpinl, ns Hio oinol ilaiifU'i bi lliiil 
IMil ol Hu: chiiniioy is liiiiii riiukniK iiillmi Huui liniii 11111111);, lunl Llu‘ I'oiimnl is iiiuch 
loss apl lo cioLk lluui Hio lima Tlio usc> nl liiiu* nun Lai aluiw Llui kniI is liulb‘i, imloss 
llio cliiiiinry b Lo bo ImimhI iiiul IiiiuihI 'J 1 h> oniisliuoluiii ul luivos uniinul iliuiiimy 
loioi, and tlio Inuring irilli luni mils, .uii Lwii siinplo luul olTicioiiL piovi>nli\os Lo Uui 
lolling of eliniinoys ol ivbirb ainii|iiuali\olv low luivu niiulo um* 

Chimneys aUm Uutn biuk — Miuiy nl Hu* sinall luiiisi s of Hon BfbiLou Ouiinly im* loi lOr 
oolLa Ihiniblos in iliiiiiiu>y juils, ui plan* nl bimlc o 1 ininu>yH Tlioir onmioiu^ ajpuiisl 
cail1ii|iiakrs is roiiolusii'oly slunyn liy llu* Inol Lbut a liirgu piiiiimluiii nf llu*iii slunl 
unliiiiL, oiisi wlu'ii buill in M'vonil ks Imiis Ifrtiui <10 In (IS ]ioi ooiil ut lluno rbiniitt*yH 
IMsl Uuiiugli Uio 0RiHii|iiaki* wiHiiiiil liniiii (lolviunMsl-iioii pllios, and Klimi piims 
usoil us olniiinoys, woio likiiwus* iniliiirt in imisl rusos Tlu* fow olniinu*ys llial wi>io 
Inull oiiliioly 111 ooiunolo piiivisl lo lx* iiiiioli HlniiiKji*i Hiaii Uioso ol lank 

Plasbi — In nlinosl nil 1 hiu*<os with pinsloiisl mills, llui plasloi was cnu kisl iiuno 01 
lovi s(*iinusly 01 Inukoii nil in sliools 'llu* plasloi or Hliioin on Uio onisulo nl 1niu>«s 
waslmill} ilaniHgisl fiiHioiiiajniilyiil HialuiiiMM,Mi)iiionrUuimilLi ~ iMiiiIly iinl nil — 
woio soninnl with Hiiinll narks iiincli iwi 111 avi*iy diiis*linii aiul lioi|iii nlly in Inn's 
imiolk*! willi tho laths In cillu'i rnsos llin ciookH wi'io wule niul Uiu walls won* in laifoi 
liail Inul haio 

Tlwnoooiid Inlib* nii |ingi' .'Hi'i Kiiist Hu* sialislics itfpudiiig llu* riwkiig; nl Un* pliisloi 
Hio hisl rolinini nirliiilisi tlu* ia*4*s in wliidi Uio plaslor ivus idiiuisl uiiliiiil ui only 
slightly mu-kisl Mini nl llu*s* binlilings dul mil iiuinmi loplnslornig Tho w*ooiiil 
anil lliiiil ginuiis iniluilo Hu* bnililniipi iiiino M*iioiisly ilaiiiiigiHl llophislimig was 
noocsoaiy 111 tlu* soooiul anil Hiiiil ginuiis Hio plnsks on llio foilings ol lunbos ivns 
iniiflh loss altodnl Uinn I hot on Llio suit* widls, anil in Uio iiinjcnily ol iiims was unhuil 
In 2 .sLoiy honsos tlu* plnstoi was laiol} ibinuigi*d os rtoviuoly on tlu* hoooiiil fliun as 
on Hu* hist flooi, and in wumloii luiiisisi ul llnoo slorios iL was ofloii olbnynl llial tho 
plaalci on tho Ihnd (looi was uiiin|iniHl Hus lostiiolion of Uio ilainngo lo Uui giound 
llooi may bo duo to llui biookiiig ol Uio pbviloi 17 slinil, hlifui) movoinonlB nooi Iho 
giound, whioh woio hoiisbilod almvo nilo Uio hwayiiig ol Uio oiilno upixir sloiy Hial 
tho plailci dul mil mock iiiuob on Goilinjpi was piolialily duo lo tlio furl that Iho ceibiigs 
(and Iho flooib abovo) woio not sulycotod lo so niuoh sliaiii IxvauM Ihoy moyod as ono 
pioce Thick ooalings and yuiolim of hold platloi aoom to hayo boon Ion liuinafliwi 
Now plasla not yot ihy was not oftcelod m Uio fow eoaua oliwivod 
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DisKflk, ofe — Thao wue fow houbGB in whidi bomcthing dul luit moi'o oi fall a miLieo- 
nblle dhtimeo, and yet lew in winch rveiythmg moved m tell Theie hom litllo iQguIoiily, 
even in tho aamc houUj in tha onioimL ol nmxinenJi of Ioqbo objocts Innumeial^ 
unLaneea of Boeiiiini^ ca]uiLioin vniiotiotL could be cited Tlie cailluiuake icbulled 
in Bcvcic damogp to Incak^lei and liaa\y kaa ol didics and hiiLrll-Inao ^ppioxiinalo 
flguics as to Iho amount of auch damage oie given in the table on pogp 305 In linusm 
whue only a lew dishcb toll Uie damage wob ootiouluicd dif^it Those lobing about 
half ol the laealublm oio shown in tho acoond cdumii, anil all of the moio w\'oio oases 
010 placed in column 8 The peiocnliagaa aic at beat only oppioamiate In tho sollpy 
aliuiit 40 pu cent nt ilie lioubca hibt dif^iUy, anil 40 pci cent lobl hoavily, the loss in 
the ivmammg 20 pci ocnli being mtcimediate On fiM hiUi 74 lei cent of the hounos 
leal bill little, and cvoii in otbci cBbae fhokas wan not gieot llony dishes wne oavod 
by laiacd boidois on sludvcb on whudi they wcie staniling It ollen happened that loose 
nitjilcb loll horn tiie lowoi shelves in panlaies, ole , and lemainrd on tlio topmost ones 

Trim/uira — It IS on intoicstuig fact that out a total of tlMMiwMiHa of windows in 
llie oiea eoraod Iqr Uiiu mveetigntion, only a few wue biokcn Leaving out ol account 
the windows of houses that sme thiown down, the total numbm Inoken hy tho shaking 
01 cnmpirvtion ol the walls, oi m ollim ways diieetly due to the shuck, was piobnUy 
not gieolu thon 40 Li sevual nuibuies o^v a few panes wms bioLsn in many |^ss- 
cosusd hoUhouMS Tlie anma genual fsLt holds bus ovu the whole of tho Ban Ihsn- 
eibco Feiiinsula, and in othu legiona afteclcd by tho eaithquaks that weia viutod by 
the wiitu msjuiV) ot tho wmdows that wue biokm wne m biidk buddings 
That tho windows sraio aubjocted to peat aUouses is ahown by the foot that many of 
thooB modo of puts joined load bid^ oonauluab^, and many wen thiown upsraad 
sntii Buffieient tuoc to bteok Ibeu loeln In about 20 pet cent of tho oases whoio win- 
dows were lauad in this srny the glaaa woa bioken 

A f Aiftant type qf ebuOure — The data ooUaetad m thia legion appeu to show that 
a liousB, to wiUista^ an outhquokoj should be oonshuctod abont us MIows Tho build- 
ing should be of wool, and a woodon sill dmuld he bollad to a doojidBid oonuolo foundor 
turn, iho lop of wliusli should be but bttlc above the Level of the pound It wlmiild be 
eeiM with wood witliin Ulielvos tm dishes should bo elosed m with doois, or should 
at least hovo aliips along the front cdpw Thr chimneys should be laid with cement 
iiKnlu Biul boxed bum a foot m Iwro bdow the loot to the top, and tho puts above 
the loof should bo biaucd with non lods The lowei the sbuetura the lihs slioin it will 
be subjected to Huch a building would bo ptacticslly juool sgamst euthquakes having 
an intonuty below X ot tho BoN-Foiel scale ^ 

TllL UUmCE AND DUSCTION OP lIOtruOIIT 

Kihda(^ moeemaik — Thcslioekof the eaithquako was heavy enoiiidi to cause almoat 
evci) tiling to move somowhat, and hoaxy objects sme displaced os oltcn as lighter ones 
Thcie wue mony rase^ ot inoonautonpy in the movemento, such as tho dihploccnient 
of heavy uticloa liko piunob and stova, whue hul cups at voaoi lemuncd m place, 
or such HS the diftcicnoe in motion exhibited by ubebs btoiuling side hy side In 
many eases chiinneya weio thiown a dutanec of 6, 10, 15, and even 20 foot, a vaoo was 
thiown 6 feot^ on acomdion 4 feet, nulk 8 toot Hupn g Uunp svere sot m 
liquids srue spilt, and loose ortioleB tpt over 

TTpwud movementB in many differoirt plocaa svsra atteated by the foot that 
windows wue loiMid oeveial indiaB with ouch fenoe u to hieak the non that 

held them down Fteubly these windows were jerind up by thwn wei^ta, which 
would have bean thiown down snth bnee had tbs honua been wihj ew twl to diaip vmtir- 

‘ Btaol hunn uid nenAnaid i onenrte itnctun ns aln of eouno »««t noil ■ to ntat 

roithqnokodioeki of high intonuty AOL 
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cal movcnicnlA In Piiiiro Funiulfinnki's lujubc, wliicli Miunls ini llu* liilK nl iiii nJliliulo 
oT about 600 foci, a inilu liuin llui liuillr4itu>, oil Lira wiiiiliiws -iim'i JO m iuuuIn'i — 
wi'io 80 iiiM-d II iH bi'liowd lli.il •ill ul lira wiiuUiws in Ihis rii'ii' vriii* ul lira Wiiul Hint 
010 boliuiccid Iqr Iuuihiiiii williiii lira liiinra lii iiuiiiv pbraiti iiii kiw liiiul lira sanw 
tiling ouciiiinl III iiira i‘as> u Imliy'i (iiL |iiiii|kiI up iuul iliiivii, liiiiikiiig iIm fiisLiiis 

Doclus liii|iraiillv iissiiiirail ikmIuiiin huili ns wuiilil luivu Imimi iiiiinuIiiI liy Iwisiiiig 
iiio\i!nioiils Till'! wHi lull in lira nisi* id iiuiiy liiiusus, liiiii*ls, nilrakw nl Liiiiiiliiin, 
liiuigiiig pii Lillis, niul iliiiiiirays 'lira npinumL Lwisls wino IniLli in lira |kmIivi‘ uul Lira 
iragnLiTO diiooluiii, uul vuuil liinii n li'w iIi'kiihs Io LHO iIi'riih'h Jii lira fipinuiii oC 
lira wiitci, Hudi iNisiiiiiih wi'io lira iiitiill id a irainpliiiilran id iiiiivt'iiii'iilH latlii'i lluui ul 
a Iwibliiig iiuiluin Tlio IwisUil imsiliiiii id liiiiiiliiip vms iifU'ii luraiilMilik* In lira iidling 
of Lira enbluia Dinliis, ^ums, olr, eniilil cunily olmiigii Lirair uiU'iiLuluiii, cs|MiLudly 
if UiQy woio lipl up, ns was fruiuisilly iliiira Uul lliii iiiujiiiiLy nl luLnlin wiso oaihud 
to hliifL ilwir pnsiLiiin lioiiiuiilolly, in uira ni iiuno tliiooL liiuis A laigo iiuiiiIk't of liousn 
rlid on tlicu touiulalraiis, dislics uul Ixuikb ulul oQ Lluut nlralvn, uul bul frw Uuiigti 
fnilod to oluuigo ijosilraii 

Movonml i/Aoums — Oira of lira iniirai|ial oLjpcLfi of Uiir iiivnUguLiiin was Lo fiiul 
out in whal diiocLun bouMb iiiovisl on llusi fouiubiLuiiis DnLn wain ipiLlrainl roncrm- 
ing 812 wood, ooiuuolo, uul liiiok fuiiiidiil'iuiM iii Eqgnid Lu wliioli iL mukl be louirad 
wliollun or luiL movunpiiL of lira Nuijnslnu.Liiic liul Lnkoii jiIbod Of Hun iiuiiilwi 100, 
u 28 inu oonl, pvc drnr ovuleuno ol nravoiusil In iiaoli enso Uio diiooLum and dio- 
Laiuo woie Labulaloil TIra diiNlioiis nio giwn in lira following LoUo Tlic dinluicn 
are given in lira hint Inblo on pogp JKiG. 
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both dliOLllunsb SI7 pu noil of loUl 

lira niaiorily of housn Uuil sliiflrd inovod muHiwfsL and noilhwist, or coiiibinaliona 
of Uiou dimlions Tlio west iiravisnuilB talulalod in |»aBliaB4y oviTy coho wmo a 
comlmiatuin of movenrant ol the lioiiu cmn Ura edgp of lira fbuntbilioii lo Iho norUiwout 
and Boulhwebt equal disluiocs, so that tho ofkiol was tho oamo aa fiun a ain^ movo- 
nrant wmt It wea not known whethor thao had born a un|^ ahift wobL, or two at 
iig^t ong^ Bouthwnt and noilhwaal lira author Imdinoa to tho boliof that thuo 
wuc two niun movomonta eausing housoa to ahift aouLhwnl and notdiwaal, lathor thim 
one in on oast and woet lino, inaaminh oa so many of tho movoinonta wmo ■■"ply aoutii- 
west Ol ninthwoBt, oi not dnootly wont Tho movumonta tabulated In tho eouthwast 
and Duthwait oolumn aio those oases in wfaudi both movomonta aftootod tho house, ono 
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pifldonunBting ovoc the othei Gioupiiig togcthei all mo\onioiits KnaclLil Bb iiuth- 
wnt and uiulhwnt and woBti it ■ diown that (16 5 pei lpiiI ot all llir 1iou<«s muiiiig 
aliiftod in UuM diicotioiie The veniul gioup ol llie tabic iiicludn all iiuiM'iiiciil in 
diRcUonB oppaeiLo to Ihobc of poop 1 — that ib noitheast, casl, anil sniillicasl Tlicw 
malm up 19 per oent moic of the totol In Iho thud poiip air iiicIuiUmI nil lluM* moving 
baek and foilh in tho dhoLtione ol gioufn 1 anil 2 , oi poitl^ in one m.uii duration and 
pailly oppouLo to tlio oUua main dncction llu.be eompiuo <) in>i rcnl ll, llu>n, ae 
tho wiiloi BuppoBOs, tho WBBb and cast duectaont may Lo olinniuitcd by being scpaiatcd 
uibo Hum eompononlBj thorn will be 96 5 im rent ot the total nuinla'i llial iiiuveil nnilh- 
wml, Bouthweet, noithcaal, and coiillioBat 

AfoBBMflNf qf chiBUiqfi — Tho gicat uiajoiily of cliininc^s in the iiginn iindn dboue- 
BKm aie of biuk Thqy aie of many diflmont shnpra uid sins, in dillcii'iil iiosilionb 
on tho loofbt of VBiioub mateiMls, and aie aitcctod by stiucluiol Viiiialuiiis niul In age 
Ihqy eould not bo exportod to ahow pafool ooiisislcniy in Ilic diiralioii cil lull, but 
BtatatiM wmo gathotod in oida to find out tho tendency ui the iiinjraily aiul Uicii salmi 
BB mdioatoiB of diiootum and intei»iLy 

111 the folbwing tablo (he buck rhuniioya oil gioupcil nriuidiiig In wliHlici Ihiy 
fell III the diiQcLionoC tho blopo ol tho loof on uhiih they hluoil, olduiuely, oi at light 
ui^oB to thiB, diioctly oppoBitc to Uia, up the loof, oi Dicoiiling lo wliellui llicy 
junipoil Hiow not falling foim onothei gioup, of whu.li a fci\ shifliHl hoii/iinlall}’ 
Tlio mBjoiiiy of Btioote on whieh tho houuh cnuinnotcil in this iwih'I uio silunlcd, luii 
in mnthwcBt and aouthoBBt^ and boiithwebt and luntheoBl diiPbliinis, w that the slopiM 
of mofi me ganoially m ttuae ducetiooB lime ahqM noilhwiM and suulhrasl Ihmi 
faOulhwoBt and nmthcoBt Theae dneebonb of loof-slopo mako tlicnisclvi's appmeut in 
tho loUe, inaamuoh oa the dope of the loof exnta a mmlnxl loiiliol o\ci tho diicblion in 
whieh a dhimiuqr foUa 

Sibils ■iMiiaa As Aiwtusf IS iriiiJk brisl cAisisqff msiril 


OhinnsfBahHhhadBn Ihi OhMMSSi whiA bl nkaimlBin aUHPHOr .ippiMia !• Ilw liMlnuifimmluiall 
Mil tk innlMnar.Sh|iB noMipa Ml IhiM riitfiias or jumpns ■Iumiwim 
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It mil lx> •4M II liuin llip piunling lalik* (hul miL iil a lotol of 922 liiuk-«liiniiM^ Uial 
fi 11, (lO iici cpiil wilt iliniii till loiil, ttliili' only 3 im mil Ml in Uui opiMiMlo cliiivlioii , 
22 pci tciil Icll uliliiiiul}', ami J pci cciil with a Icnii apimiputly icgnuHivi of Uic iixif 
Tlic piiHluiiiiiiaiicc ul the iiiiilliucsl anil hOtiUiwisL iliiiicLions, luiwmci, lines iioL m'ciii 
In be wlinlly iliio In llu iuiil-ski|ie llic talili> showH Llial in nu'li (liviswii Uio noiUi- 
wsi-i-iiiithi'asl mill mil llu'aslr^iiilliwcsl iIiipcIjiiim of ninvciiieiiL wo in Uio niHjinily, 
ciiMi llio llio rliiiiiiuis Imvi* iiilliii in n iliicclion cniiLiaiy In llu* hlii|Mi of Uio iixif 
I'll!* ciiiicnco lull* 1*1 mil nl I lie In's!, Iml lltt‘tc n*ilmnly u‘ciim tii In* a Lcmlcnry tuwmd 
iiiiiluiii in till* same iliiiilunis ns llui<<e iliiiiuiMiil in llu* easi* of llie hinin'i Ukmii*ii*Ivi*s 
I t limy lx* siipimseil llial i liimm i s Icll in |lu»p iliii*eluiiis iiwiiig Ui Uu* miiveiiK'iiL of Uii* 
liiiiM*, but llu* niii|iiiily nl cliiiiiimys lalliiig enme Inim Iumn**! Uuil wno mil ili*ilnealeil 
llu* cviilcnei* nl the iliinincti lulling iililu|uely, up llu* imif, hliifUiifb ami jiiiii|Miig 
110*1 llu Ixsl, Miici* llicy iiioinl iiilliiiiil ii^uil oi in oiiiuisiliiin In Hliueliiiol iiifliieiue 
Aiming llic*a* iniuli llu* JnigisiL iiiiiiilx*i nl nuivciiiciils in nny Iwii iliiCbboiiH wno iioiUir- 
wesl mul •ainlliwiM, luiil llu* m*\t lmg^*si iiiiiiilMq pisl ii[i|Misile 'Flu* mn Uiwml-wiulli- 
ensl iiiul snulliwes|-miillu*usl iiinvciiicnlh, Uicii, win* in llie iimjiiiily, making a Uilol 
ol 11 [m mil, nliiln a ina|iiiily ul Hum* imuuning imivnl in iliii*rluiii'i iiiLnmciluile 
iratemnl dishes, hiinki, r/f - Hiicli liuisc nilulm an luHilai, ilisluw, liiu*n^-liiar, 
and Imiiiis me, as a nilc, licc in lull in sluli* as Uiey will, bill in lliiu leguin, eh|M*cially 
111 the liinn ol Han Mnlisi, llu* •Jiclvi*i on which iiimiy of Uirai Hlnml faced iunUiwesl| 
MiuUiwesl, nmlh(*asl, mul Miulhnisl 'J1u* |hissiIiIp iliietlions fin falling in aueh eami 
wi'io IiiiiiUhI mul IIih (k*liiicls snmcwhal liiiiii llio value uf Uiii figiueh in llu* lablr 
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01 objecla oieilluowii, HO |ipi enil lell m one of Uiiw four diieolinna Tlio nimiy of 
Ihe iiuiveineiils iieie dcli*i niineil sulely by Iho diieeluio in whieli llu* ulielvrs fneeil, null 
Ihe small iiiimliei ol iiuivemeiilH in iiilenneiliaip flueelioiia Iovihh Uie ulea llial noiili- 
II ("il mul souUiwi^tl and n|)|xisile iiinveim iilu pinlonimnle, fur many of lira ra*irs icoonlnl 
ueio of arlidch iicc In lull in any way wlialmicvoi, and ollieiH weir of mllelcH lhal riul 
some dislaneo along shclycs iiillujul lallmg olf ^lo eaal and wesl iiravemnibi wero 
muie imiioilaiil lliun tliose iioilli mul auiiUi, fJiowiiig a tenileiioy in Ural way 
Ai to tho oasea iii which dvilie*! lemaincxl m pcmlum wilhoul apineeiolilo iiliifi on 
bholvn faoiug in Uio loui nimn diiKliona of movemenl, Ihe RoulbwoHlrfacnig Bhriveo 
acio mosl ol Uicm Icfl ciii|)l}', ami tlieia waa a niuoli giealei number of eoaea in which 
di*JiesicinaiuGd alatioiimy when il scorned Jinluial for liieiii to fall nmUiwcat^ norlhnrtk 
01 souUicast 

Tho case of a town libimy n caixicially wwUiy of nuntuin of bookn faamg MMilheaal^ 
none fell, of tliow facing noilliwcsl, a few fell, of Uiow fooing aouthwiat, all Ml 
Ifonniieiil t/Jurmlme, etc — IhM data moliido Eaota oonooinnig tho dimotaan of 
movomenl ot pianos, slovca, tabloa, bookcaaos, bodo, buicaua, oonnlan, caaoB, nrantdl- 
pioces, safea, deponla of niaehaiuliw, and the like Theao won generally fhio lo movo 
m all 01 moot diioclions The way m whudi iho finmluie woo movod waa loanrad ai 
ovoiy house, and Iho results tabolated by ro^nling avocy diraotun of movommi in 
any one home as a unit Itiooh unit, oi can ot znovunrant, tborafon^ niuully raptoaiaitB 
oevaal individual nuivaniants 



882 


BBFOBT or THX CALUOBHXA BABTUQUAKE COMMIBBION 
Hrib gnuig ial* n tt§ari to da Monnf tf/tnUtna 




.Atmlnn 
ollHUMVllbta 
taiBilan «■ , 

■MIM 

NnnbirirMM 
■ •llbll tlllLilb 
■MUfanifi 

DlKlMfl 

niiHiiiu 

ofuMiniliMh 

MUBiImj Ilf IBM 
III mliiLb BilbliB 

■wh BBpbnib 


tfUVUl A 1 
Mlkld 


hllBlIUlb ItL 
■■OIM 

biinm Mi ■ 
niual 

NW 

10 

11 

BBS 

2 


BW 

ir 

a 

S&E 

ua 


HE 

IB 

1 

ENB 

03 


HE 

11 

fe 

NNB 

03 


NNW 

IS 


W 

S 

a 

WNW 

la 

i 

E 

) 

j 

WHW 

so 


N 

2 

2 

fabW 

13 


B 

3 

a 


Heie B^in tbs movemmlf m lunlhwaBlp suutlieMt, wuihwGst, uid noitheoal diiee- 
tMU fai outnumboiad all othaiB The totil movements in these diiertienb n 70 pci 
cent Tbeie waie maiiy eaece ot movomeiLte in diicctions oUique to these, but 

tading Iha enino way, vhidh, if indudcil, woidd swell the total The eouthweat duoo- 
tiea was mudli moie frequent than the neithweat, and the moscmeiila alung eoiiUiwest- 
nottheaiit Imea enue nmcli in emen of thoee at i i^t angles The west and east ehiflings 
weie mcno fiequent than those to the noith and enuth The pieees ot fuiniluie nunal 
in voiioua wnjya, tipping ovai, dulmg, and jumping The movonients wme often hack 
and forth nicie la an appucntlv authontu case of a china idoset tipping to the noith- 
nat^ leeting at an anc^e of about 60* against an ohstiiiotirai, tippuig book 
to Its aipnal poeition The numbei of heavy atoves, aafea which wise 

moved la pven m tho preceding table Suc^psgix pm oent ot them weie moved noith- 
iraat and Boulheaat and aouthweat and nurtheaet. The evickmee u npecially good m 
such oases as tho d i dm g of eaidiiqpBteis and acalee on bmoolh oountcis, whmh in ecveiol 
inatanoes went nmUiwat, boutliwcat, and wsitheast Tho oinainonlal top of a soda 
fonutain, balancod and bw to fall any way, fell toward tho Houlhwcst 
Jhpmune&t and tofimonv qf ptapb — earthquake comoe «iw«1 goob eo a u i Ulcnly 
and unexpootoilly, and there oie so many thuigi to think about, cvwi when ono is ablo 
to foimulato any ihau^hta whatevei, thiit the daeniption by peojilo ol tho luaiiuci in 
which thqy felt the cihoiik la opt to he only ftegmentol at best It id the aloiosl univui^nl 
tCBtimany m the Ban Mateo legion that the fitbt shock was tallowed bs’ a lull, and that 
this was followed hy a renewal of the motiaa m a diAurat diieetion Many alato that 
tho diock follwwiug the momentny lull wn^ the hcavici of the two An to whiih ol 
tho two movemeiita al on g lines noithwebt-aoutheast and southwcst^ioillirasl caiiio 
fbbt, httlo ovidenoe haa boen fatheoniing Pcisqiib who ogteod m legaid to tliac being 
two Baanoaeive diieotiona of vibiaiion dlRncd aa to which preceded Time wcio two 
cases of the apilling of liqmda notiecd hy pauna, and in both the htatcmcnl waa inado 
that the liquid aplasht toward tha narOiweei at the firat ahoek In one of tknm casib 
the norUiwcBt iqdaah was followed by one toward the eoatbcBBt A lady who waa awake 
when the diook come aaid that things on thr eoutheoat aide ol the loom bpgpn tellmg 
fiiab A jowclor deeleied that ho waa aatisRed, fiom tho movement of liia pcnduluniA^ 
that tho main ehook sraa aouthwe^ and northeast Two peopio were thiown out of bed 
m tha eeme house, one of than bung thiown nartheaBt, the othn eouthsrast One of 
thtofi, after getting up, waa tlirown Boutheaet fiom a wfamilmg poation 
Bplaskiny iff hguide —A form of evidenoe that coukl not be mfluenced hy aitifioial 
poation of any land m that of the splaabiug of hquide It is, however, evidenoe that 
IS diffloult to gat at^ partly beeouu the eigne of diieotum ere eo ttanaunt, portly 
beeauee even whim tfa^ lemom long enou^ to he aeoi, they ire apt to be eithai oan- 
leady or not at on ofaawvad ThoSOeaeoBof apiUingtiiatwBracoiiBidacdtiustwutliy 
and were reoacdod pomt to movamenta noithwaBteoutheast aonthwaatsiortheait 
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BW 01 HE I or boUi BW and ME . B1 p ot , MW , or bolh MW and BE , 8i p ol 

111 20 pel ecnl oT Ihe ea«a Uio liquid spiU nnlliuFBb, in 80 im ocnl wnithwoBl, and 
UL 8 pet cent in both rliipetums, iiiaLiiig a Uibd m Uiobl two wajya of J8 pa ooit Foui- 
teon por cent <4»lt nmlhcaal, anil 81 pa eoil noiUiwnt^vnitliniBl and uniUiwcst- 
lunlliMat, in eonibinalion Ihia makes a tolal ot 88 par cent in wliibh apdling look 
plue olong tho aanio linn in which iiioveiiicnk in nil ixovumib raaca pinlominatcd. Tho 
nat of tlio eaun of liquida apilliiig tuukid Uio Mino way, nono having gaio nmth u aoulh 
Uio wata in a locivou was oliraival hy one man at the bnio of tlie dioek Uc mid 
tho wata aconiod to niovo in wavoa tovnud Uio noidunaL, and that it ajdashl hi(^ 
on Uio nuiUicaab aido of tho ii’sorvai OUuua dpolaicd Uiat walna wao oalinnl ijy 
Uio quoko Tanln of wata wuo iqicalnlly mUior wliolly or jaiUy aiipticd Iqr Uio 
ajda^mg of Lho conlenla Qno laily dtaln UiaL luu gpldfiA wao Uiiown out of a lllUo 
pool aiUi Uio wntn, towaid Uio oBMlriunUii'BMl imd woatnoiUiwioBt 

Mnmaii of wtioiu olhm hedm — lliia (magiaidi lucludea all impalant ihmia of 
evuloux* that havo not fuiiiid a plare in imivioua eochuna. It oovna caiNn ot Ihlluig, 
leaping, and slulmg ol lowas, tanka, iMuchm, pillaia, unilcipiiniinipi, (pilc-iiaHlii, arohm, 
looia, uul llio pulling a|Mul of walla aiul puUtioiiB, IxwuIph Um movciiipnL ol ninny 
siiiallci utuilao Tim cvidineo in nuMl ut thow oanaa in miwnally gmd Fbi inslaiwo, 
a lioavy inwlih' dab on a counter did lengUiwino lownnl Uio noiUiwrat A dm irk 
which WM louiing iraiUicast nna thrown lowaid tho bouUiwphI Tlio fullowiiig air Uio 
pciocnlagn ui ova 80 buch casm. muthwcal, 85 pa cnit, iioiUracsl, SM pci cent, 
nouthacbt, 17 pa ecnl, lunlhcabl, 11 pa cent, a tolal of 87 pa ccnl fa thmi 1 duco- 
biona, whilo Uio otlin 4 diiccliona, noiUi, aoii^, eaat, ami weal, total only 18 per cent 
of the niovcmcnta Una n mao ovulanco lemling to tho mmocouliiBuiu an before, 
namely, that tho aoutiinal and nmUiwml inovmncnlii, aiul Uuw oppoaito diiootionn, 
lai outnuinba all oUicia In gmual, Uunga that aio thrown m Uml fall or dido iiocly 
furnish the best uitaia for judgpicnt aa to tlto duoohon Tho abovo hat u laigdy mado 
up of data of thu kind Tim caaea of pulling apart of walla mduded aio vay tow, ftn 
in the inajaity of inataneoa m which paihng ol walln oeouia tho aetioi la dopcndoit 
on too many oUier faetma 

Ptedimtiumeo nf natimut and aouAuwit wovemmlB — It haa boon diown that the 
movemenlB nmthwort and aouthwoBt, and those oppodtc, gmady oxoood In mimbor 
ttiose m all other dueotiona, and tbao la no quaelien as to Urn prodommanoo of the 
fliat two ova thoso oppoate to thorn m almost every eeae It la doucal In tho move- 
ment on foundatuma and the aplashiiigirfliquidB Evidence miQgud to rdnbveamounta 
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of movemoni in tho flnt-mentianod iliieatioob anil in those oppmite seems to hr lirst 
m the caio of foundations, since looso oilieka may ofUn liaio bcLSi tiuoun in the ilucc- 
tion of on nu Uiq yat^w thiust, while huuaes movcil opposite to it 'fhe nuppnsiiion ii 
that houKM usuallv hhiftod o|JiioBite to the Uitual Fuithciinuic, it must be boiiip in 
mind Uial the eontenta of a buihlinK maj' br mflacucod hv tlio mosTninit ol tlic buihluiK, 
lathci than by the iliiool oaiUiquokr thiubt itscll, and thus give ipsiilts pumling in tlw 
opposite ducoLion 

Caua qf ati/fciip — riom ilio fart that notlhivHi and Miuthwi^l rlisplaci limits wrir 
of most ficqiimt ooeuinmec, it Hioma liLdy tliat Llu> iiuun cailluiuake iiiownmils wi'iu 
Bouthoaist anil noiUiCBst 

Tbc fault wliirh la bdievod to have oausnl the cailhqunko luns in n diiraliiin about 
N 40" W , and paases wiUim 8 milaa of don Moleo It aill be nolrd that tlio ilniiimaiil 
iliraetions of niovemmt ueie paiallcl ami at iigfit nii^cs to the lault-lmc 

ISvidanoo appeals to show tliat in onv one diicLlion llimc was a bucerssion of tin lists 
In eno instaneo, a buicou waa joihed tqr suoccssivp small moiemisila a distance ol 0 feet 
tosnud tho nmUiwpst Hie oouiwi ol such moving objcols can nltrn be linenl bv Hip 
marln left in duht Bniiio objeeth that vote moxxsl had irtuinul to then oiigiiial inisi- 
tum when the onil ol the alieek eaine 

Rdative of Ae mew moouoenl — Censulcimg 011 I 3 tlir noithcast-Miiithwcst 

tiiirnitiwfib ud these at iigjht on^oa to them, we hnil tint ul all the liouscs that iiunnsl 
on Umhi foundations, 31 pm eent shifted southwest anil nuithiast, ami 27 ix‘i umt luiitli- 
went and aouthenat table on pogp 350 ) 

Of tho ohimuoya that fell oUuiucly 01 upwaul with icfcipocp to the *dopo of tlu> loof 
01 that jumped Ol ahiftcd, which gave Uio mobt tmslnoilhy evuleneo m casn ol lolling 
ehiinnqyi^ 28 pm cent movod southweat and noithcasl, and 10 pm cent noiUiwpst oiul 
Boutheaat The flguna fta oil the ohiinnqy^ pva the picdoiniiuineo to movements ui 
tho noithwcat and soutfacabt diieetiona, but Uus fast ib not bignincant, since Hie iiiojoiilor 
of rooFi skiped in thoee diieohoiiB 

Among tho «»■"■ of liquidb spilt, Uu smithwml-noithpast innAPinciit was gipotly 
m pxcesb of that lunthwobt ami aoulluxibt. Si jkh cent ol Hip total spilling in llip Iniiiipi 
waya, and 34 pm opnl m tho lottm 

In ofldition to tho cvidpiuio ul thr figuiPH in otlipi Inhlist, that ipvmi 111 tlip tiJilo nil 
pogp 301 may bo oiloil Ernty^wpii ppi mit ol tlip ilisliisi ami similai oiIipIps wimiI 
Miuthwpst ond noitboast, while 42 iipi mil went iiinthwisl and soullimsl llip sniiip 
fact lb indiooiod liy tlio ili^ips that fncisl in tlu^o ihiPiliinis uiul dul iinl lull Filly- 
pight pel cent of thr roups in wluoh tbs}K*s lemampil standing uii tlip sIipIvps, wIipii 
thi 7 wmo at libraly to fall in one 01 nioio of tluM* wbjn, iwip casn in wliirh they 
failod to fall nm Ihwisit m MNitheast Ac c oiiling to tin tablr on page 302, in 40 ik i fpiiI 
of tho cases of fuinituip movement Hu* ihinliuii taken was cilliei sonthwisi m iniith- 
caat, m both, wlimcas it was iimtliwoht 01 •aniHuiist 111 uily 3t) jui umt ul suih 
cast's 

The fallowing tilde onuniciales thi* oases in wliirh luiiisps moscil a disUuuo of iiioip 
than 036 inoh on Ihmi foundations, in othei vroids, the wmst casrs ot tlio kind ft 
giVDs tho Bum of tlio ilialanecs nuiveil in pach diicclinn 

Among tho most smioua bhifk, tliov to tlm southwest pipilmiiiiiiitr blin^iUj in iiuiiilx*! 
and diatonoo ovm tho noithwoat ones, but owuig to the cvocbs ot southpast niossMiiisils 
over thobo to tho nmthcBbt the pciomitagi*s foi tlio oonibmod opposite nun Piiusila aio 
just tho bamo — 37 pm cent in ooeh ca«* Nummous houses shifted both bOuHiwpst 
and nmUiweat, but diifment dibtonocb caoh \ny In oxoctly liall ot tho casts Hie iiin\ o- 
mool bouthwest waa peotm, and in the othei tmlt that ot tho noithwcsl inosoiiient wob 
in oaeoBB, whdo tho avnagp dmtoiire numni mthei way w« the aame 
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RmiUniisl-iHiilluBMl, I1-I7|i cL iif liiinl, WHlhiriHlHmilhni'iLi IS— pl of Inlid 
Tlu‘ cnliie iiiiiiiIili iiuivm in IiiiL iliiir oiul u|i|iii«Ui ilimUimH wm IM, im IU p lL of loUl 

lNT>N>«lllil 

Tho lioum eowinl liy this stiiilv may Ijp |poii]inl m Uura cliviraans, oraoicliiii; to 
looaliLy UuM! on tlip lulls iiL Jluiliiiftuiir anil Han Malm lusgjliln, Uiimo hI lioliiionLf 
llninpMtcsul, aiul Itaii Ciuliis, whirh uiu jiuiUy «n Uip ll've! valk'y bind and |ibi Uy on tlio 
low bills, Qiul those at Man MaLro aiul Upflnoml Cily, on Uir vidli'y*!1oor Tlie data 
iiMliralu btiiuif^y tliat Liu.* uilcsibily iil Uic sliwli. was Im on tho IiiIIh Uian on Iho flat, 
in s^MlP of Ilia fart llial Uio liinM'H nii llu> liilla wpu> uisirar tlio fauMiiip In faLt, aovoial 
hnum on Uio loek-luinieil lulls viny neat Uio caiUiquaho hiu luip dul not (pvo ovaknoo 
of any gicatei mlensily than tluMP at Han Malra 

Hu* Buii-Buii Bulge, as Llui lulls oio eallptl, la ooiiipoonl of an old and wny inudi 
oompoolod aeiicsi ot R^iinmlaiy inrks, aanilslnui, alialo anil jaHixT, anil of uoiimLiniM. 
Mbioovor, Uuqr aio not docidy rastnoil wiUi wd, so that Uuy foiiii a aliong founilation 
for Uio houiun 

Tho pcioouUigp of housps Uial uinvrd on Lluni foundationa on Uio hilla waaO pn omt, 
and at Ualmont, ole , 3 jxir opiil iiuivnl, as ogunat 37 pot omt at tlan Malpo and Bod- 
wood Gklor, This is drawn in lira lalili' on jioge 366 Anioig lira vciy fow housca Uiat 
shillod on the hilla anil in Ura JMiiiiail ipgrau, only 1 oi 6 iiiovnl an appmudilo dis- 
tonec, while in a mojoiily cil easra m Uu valley Ura niovcuianl woa ean^erablo. 

From tlio figmes pvou in tira toblo im p, J80 it appoan that of Ura chimncya, 73 per 
cent foil on the lulla, 88 pen otsil m ilip mtenncdiaip aeiUcinaibi, and 03 |)Pi ecal mUw 
volley Tlio mtanaity of Ura drank, as diown ly Ura omounla of fdlmg of didm nd 
cnokmg of plaster, woa pcatn in Ura flat oountiy Tho followuig Idilo pvoa Ura por- 
oentago m thoao euea Of ooiiiao Ura daasifraatian of Ura ilamofip la voy artnUaiy 
and Ike hguiea at host ore but indioative Of eaaoa leeoidod in whioh tunuluro foiled 
to move apinccioldy m houaca, 00 par oont woio on tho IuIJb 

Awsw V I* plralir MHa SMiuiiBU orMw M Mb Mol ImloMb 
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The tabtunoBy ■■ gpod in all oBaea that aUuetiueB on iho hilla aufieied Im sciciulv 
hom the eaithquaka than thoae on the plain U a laige amount of bimilat data could 
be colloetcd on the low, oUuvial, often mniehy, flat Ie^ boiileiing tlic boy, il irould 
piobobly bo shown that the movement them wan still mote mtenve Houbcv, howo\ u , 
010 nob fiequcnt theie In low baltoin4Bnd Iheic wme uulicationb of gieat intensity, 
and ebpeciBllyui the ease of pound aiUheially filled m A good cxamijlo wbb pven bj tlio 
oleotne laihoaiil book a fow miles noibh of Sim Mateo, bhown in jJato *)7c, o II wat 
budt ovei tiie low land on a heavy, hut loose, tanhankincnt ol caitli mul sLonc At ono 
plane Ihia loadbcd waa shaken apail boLwcon the laila, and a iiaek liuiii 1 to 2 feet 
wide and eatondmg down many Cant, neaily it not quite to the level of the sallcv, was 
foimed in it fioi a diatanco of over 1,000 feel It lan noithwcst anil souLlicasl, pjiallcl 
with the load, and thiuout Uiat aLieteh not oni* of the hens y ated lails waa loll unbent 
One 80-foot that was examined had hecn lent 2 foi.L honrontallv and 10 inclics vci- 
tioally Suchwieckmg of loiliuad bOLka oeciuicd whmcvei the undcilyiiig louiulo- 
tum waa Ioobb, but tho ehcleliea of bock on solid pounil wcio not alfoctcd Tlic 
low, muddy land along Son Tianeiaeo Boy, o.ist of Son Mateo, was beamed with nooks 
by tho eoithquahe. 


aoNCLUBioir 

Tho fbllowmg aie the mam ooncluiuna aiiivcd at m the umioe of tho woik 
1 It u evident that miieh ol the demege to housoa, es well oe to thui oonLunbi, could 
bo avoided IqrjuilieuiiiaeaiiBbuetum The dnedvontagn of oertam eleeun of stiucluio 
ohould be aeknowknlgod, and aaaieh made lot muio huecosaful etylca Hbusua inao- 
tienlly eeithquaknfi^ oan bo built eabily and oheaply 
8 The doniinanl diiceliona token by mavmg bodieb duiing the oomae of Uip caiLh- 
quoko ahodc wcio aouthwest ami lunlhwmt, with movemenlA imithiuiid. and soiiLhcnst 
only oeound in nunibei Tlieio oppoai to have been fdt m thia leg^ two main thiusls 
m suta of movementa that omanatod fiom the fuultlmB in nwntiinbiit ml nmi.iiwi: 
dueeliona 

a Tho diook woB lem heavdy fdt on the hiila than on tho levd land Tlio lowm 
dopa weie affeeled in on Intamodiate depee Iho dilfaoice in tho two oxheiiios waa 
probably olmobt as much oa one dqpce of inienaity h an caithquake tablo of 10 unite 
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111BXCT10IS or IBS TOKAUS-BOUBAS lUSTRICI 
Bi G K Ciiiniur 

Tlie RiealPi huiiiIki of iiiy iio((*s ns In iIiu'pIiiiii nl iiuilmii |Kiliuiiln llip HliifliiiR 
of house*! uhiili IlII Uk'ii ftiuiiiUluiiiH Miisl nt llip Iiiiim's in Hum ilisliirl mliieh wimp 
Ihib hliillPil sUmd on linhl, viilipiil, wimmIpii piPit oi pmib, niul foil riiiin tliiMi piqw 
111 sliilUiig Tlu‘ iliipplmii ul InlliiiK nnM so In'ipipiiLlv iliiwiiliill iih In 41111? tlinl Uio 
iJoiit of Hip iiiniiiiil wui an iiii|Niibiiil fiiPloi, and Hum iiu L Ipiulh iiip in (pvt lilHo wiiglii 
to (lain of tills pliniiulPi TIump upip, Iuiwpi’im, a Umv Iuiiisps aliiili, ipstiiif; uimii Hot, 
uiiyipliliiiK rniinilHluiiis, apip sIiiHihI liniiaiiiiliilly iiimii IIipsp, mill Humi pvukMicp im nl 
gipatiM Viiliip 1 lliiiik iilsii Hull sLiiiu* wpiiihl mIioiiIiI Im> iiivon Lu Hip cIoiiiiiuuiL cIiiclLviii 
in nliicli luiiiM*! Ilf n Kioup wimp Hiinwii iiiuii Humi siiii|niiLm 
Ollior ilulB us 111 iliipplinii nip fiuiiul 111 Hip lalliiig nl iiipii aiul niiiiiiiilH, niul llipao 
Mppm lu nip ol valiip wIumpvim 11 ilniiiiiimil ihipiLion nlliMliil n ginup nl iiiilivuliinls 
Hu rliipcliiiii 111 hill nl n miikIp iiulivuliial iiiiidit iiiulily lu piniililiniii'il Iiy iiiusciilni 
iiMioliiiiis, aiul lliiih Kill* lilLli* I'vuliiiPi* ivi In Hip iIiiimIuiil nl Hip slioiigisl tiiMnoi 
I am ktl to iiiiiiluiii cviiIimipp Iiinii ilia Miultiiig ol luiiiiluni iiiiil Hip Hiniwiiig down 
of o 1 |]ablA on hludvi*!, Ihmuiiisu 111 vwry liistaiiao Hip iliiiulum ol vilaalum of 11 Iniililiiig 
apppoioil tn bp conliiillpil lunUy Iqr liu aliupluip In viimv nl Hipso nuisiilpiatioin, 
I ipgaiil Hip gioiiliii iiuiiiImt ul iiiy uIisiMvnLuiiiM on diipplinii ns ol lilUu Mignifleniipc, 
aiul do lul iPiunt Hum 

TIu pluaipsl data as to diiCM'tiiin aip at Tiivpiiuivi WIiiIp Uipip wiih iiiupIi vaiuty 
in Hu diippluii ol iiiuhnii of Iiiuispm al tiini lopalily, it was ipiilp pIimu that Hu ikiniinani 
dnocluii waM wPblwaid Thin also wom Hu diipcluiii tuwaiil wliioli 4 out ul 6 waloi- 
(aiilcM wcio nhiripil, aiul iL wiih Hu dnootioii towaid wliuh Hu iiiiul on Hio boUom of 
ToinalPM Iky was iiinml TIu kwahty n wiUiin 1pm Uiaii I inilo of Iho fault-liiuo and 
n on Hu houUiwpmI huIp 

At Puinl Bpvpm Htnlum, MiinalPtl 0.26 niilo lunrUuaaL of Hio faiillrliaeo, Uio donunanl 
diicotum of Nhifbiig waa KiuHiwaid, and an oMOPplionally doniiilo ipcind was luodo Ly 
Uio BiduMl>luii<ia, wliii.h ipsliil on a finii, flat louiulalum aiul wan aiul biwmd Uio miullu 
At Olpnia, 2 iiiik.M aoullipaMl of Ikiiiit liBym Hlalinn and Hiiiiiliuly iplahul to tho faidU 
tiaoo, tlu ibiniiiiaiil dinolioii of iiuilum wan boiiUiwcbL, 01 lowanl Hu fault, tho Iwal 
Buiglo iiisloiipp IxMiig Hint of a iwol of wakn wliuli N|uU In Hial dhcoboii 
Al DifMi'a Tiiii, Obb iiiiIp iujiUuomI ol Uio faull, a pior luniiiiig iimUuaHl bom tho 
Mpil WHM wiarlkPil hiwoid ila oulpr piiil A lino of tokiiluiio luik*! eiiMiiig Hio kigpon 
b uiii lira oiul ol tho plpr wuh alaiiloil in Hu wiio noi Uunal flirpplinn ] 11 Uu Inn ohjoolo 

WCIO Unown muHiwml, aiul of Uiipo eoliogm uiiimd two wmo Hliiflpil or wiaclcptl to Uio 
aouUiwat On Uio inaiiilaiid luailqr a irail of Mr Moiao'a pkir wrh wiacknl to lira aonUi- 
wcat. Collcclivply Uiow fnelM induiale a dauimant viliialioii lo and Emm a norlhonat 
diioolran 

At 'Willow Gamp, alow to Ura caal ani^p of BoUnao Iragpon and about a mile noitliooat 
of tho faidt, Bovoid Irauana movoil Mhut dntanpao towaid Ura aoulhoaat 
Thcae vairaua dimeboiia aio {daltod m (Ig 06. 

siBranoim iNDioATaD bt vcniniinniB or onmBBUB 

ftof F Omoii attomptod to datomino the dlroohona of tho oarth'a vlbrwlloiiB by a 
atatlMtieal atucly of tho tinown numumonta in Uu eomcipnoo aouth of Ban nanetaoo. 
Hie multi of hu invcaligatlona an Uiown graiihioBlly m Og 00, In whloh It oppean 
that the paater nunibn of monunranta wue Acown In lha quadnat botwoen north- 
coot end ooutboiiat Hie mean dinction of ovmrthiow in N. 70* K, iriiidi ia rqgaidad 
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as the diiceliiu lowud which the giealoei hoiiionhd dibploecmLiil took iJore due lo 
vibiotion Ollioi observations on the diioettona of Uie Mbialoiy moicment may bo 
found in Fiofcssoi Qinoii e paiiei ‘ 
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UVKINK hIKNilXKNV. 


Theti/iil ij/ thimailh uiuvemiHlou llir stn-lti'd — [iii‘iullii|unLfs nlniii; ccmstiil ii>kumn 
L iu. w.ili>is (if Ihu nil umuiUv ■lilccliil, iiiulu iiUiily il IIm'Ip In> n iliipliui iikmiL qI 
llui Minrliulluiii 11 llic ilhpliuiiiii'iil hill n iiaLu-nl liiiii|iiiiu>iiIj mi llial 

oiiu LWiliuii til lliu -uDrliiilLiiiii w ilmiil icUtiifly In iiii iuljuu>ul iNiiliiiii, llir oimiiiik 
U ispltiu'iiii'iil 111 tlui pi Nil ul « ali ‘1 (i\ I'l 1 lir I i‘kiiiii iillii U il will j(i‘iii>nili' ii inm mxIio wii\ r, 
whuili will cniiM! llu‘ wiili‘i iiliiiiK iho iiiatL lo iisp niul rail willi xiiiiii' m liss ilisii*ilioiM 
icbiilln If llii' iliiipL iMiiluiii 111 tlu' MiirlmlUiiii It nil llu* liiiilwiiiil tuli> cif llu> Liull 
iiixiii wIiilIi till* ilitpLiK'iiu III iMi‘iiis, till* wiivt* will In* Kiitili*! liii Liu* siiiiii* aiiioiiiiL uf 
ditplacciiiciil lluiii il Liu* iliiip it nil llii* tiuwiinl huU* Ii, luiwi*\ii, llii vi*rliaiil iniii- 
puiu*lll ol Liui llltplOLnilll'llL It qlllll* slllllll, lUlll Llui lllllVl*llU*llL M l*lllC*Ily llllllAlllLll, llh 
111 Liu* c*iN* nC I lu* liiiilL 111 Api il LS, L'NNi, llii* ti iwwiix i* will In* i*(iintpiiiiiliii|^y iii*iigiiilirniil 
Tlu* IxiLliiiii 111 llu* (lull III till* K.iKilLiiu- 1 , uhu*li w.n liiivi*itiHl li\ Uu* fiiulL fioiii 
llfilinut JaiHiiuiiJii llim*l UikIc, miiipiiris llu* iiiiu*! tluilliiwi*i imiLum nl wlml it kiuiwii 
iM llu* KXMiilluiiii |iLili*.ui nil llu* oiiutL of ChililiiiiiiiL 'lliis pldLi*iiii tin idii's spawniil, 
willi uu ii\i*i.ifli* liii*kullli III iiiilit, iiiiiiiiiliiUi'ly nil llu* thill I hill* of niiuil limn Pigjitiii 
Vciliil, 111 liililiiilii 1 1^ III llii* lllnlllh 111 lllistuili Kivi*l, III .IS" Sli', A illtl. 11111 * 111 iiIkiuL 

W) |Si*ni;iii[iliir iiiili'*i Tlii* uiiM of Llii*i pniLfil llu* pbiliiiii it uIkiiiI 2,1X111 tipiiui* iiillm, 
udiieli iiiiliukt Uu* himi nl Uu* (lull iil Llu* Kaiulkiiirt, iJmiil l,:i(NI tiiuiin* iiiiIih On iL 
lui Uiu yniilluntl i'^iulliiiU'H, Ilia NiiiLli i'^mlluiu's, Nixiiulii^ Hiiric, luul Uu* (Imilpll 
Jhuilc, hniiiiK n lunLliwisL oiul shiiIIipiihL lx*iuiiig thru 8U gpiigiaiihio iiiilet Tlip lino 
lunjooLoil huiiLliputlwiud sLrikrt l'l|■l•llll INiinL, ^it* niuii Nn 4.) Tlu muiuiiiiLb of 
lira FUiillfjirat INI at niiirh us Mil 11*1*1 iJmivp lira hi'a, NixiiuUiy Hunk hiis 3 lallumin 
nl wuLor n\i*r il, iiiiil Uu* C\iiili*ll Ihiiik. lint 10 hiUuiiiit liihuli* nf Uiitp itlrLt Uino ■ a 
\'i'iy uiiifniiii IxilLuiii ol tuiul, wiUi ii Knuhinlly th*ni*ntiiig ili*plli ul walnr lovnud Uip 
hluiip Oultuli* ol Uu* itli'ls Uio Rnili* uf llu* ImLliiiii inpully iiinoinN lira lOO-fiiUram 
hiu* inwhis 5 niilit lu Uu *KiiiUiwitl ol Uu* HimUraiuil Faialkiiun, Uuuiic 11 m lU iiiilai 
lo .100 luUuiiin oiul SO inikn lo l,72H rallranu 
TIraio It im mniiit ol diicpUy atcnlniiiiiiK Uui uiuiunl of lira vn Lu nl roin|Kiiii*iil uf Uio 
fiiiilL ol Ainil JH liir llum* ixnluiiui nf Ura IniiltrUnra wliioli lui nil lira *K*iirIulloiii aiium 
lira (lulf ol Ura Fluullonos oi in Ura iLgioii lo lira inrUiwiud. llui wlran* il ImvmMM 
Ura laiul lo Ura tnulli ul IIuniL Ihiok, Uino h no cvuloiieo uf vn Irani ihtplnirampiil, 
and lo Ura uoiUi uf Ituhnns Jlny, wlido Uioio ih ovuli*iiao ol on uidifl on lira wml buIo of 
Ura Inull, Uinl ii|ililL n dighl, iiol pwcoding L or 2 fool Thnalitoirap uf n iwrlotllo wavo 
al lira (ioldoii Gale iiuIiMlPt llinl lira vnliral dwiilaonnpnl on llul spgmpiit ol Ura 
fault wliicli ciottpt Ura Gulf of Ura Fuallonn, if Uuiio was any, wan vay muall Wliilo 
Uuno WEB no pnuxlra wavo of Ura OGoanra walct gi*nonik*d by Ura honBonlal ditiilnep- 
inonl ot lira fMrlxillom, Uraro wot on liiloimUng dislinliaiipo of lira lovd of Uio ua, 
Bliown by Ura liilolgogpiraai Frat Pbint on Ura bouUi aido of Ura GoliIouGalo, whieli ■ 
piobably to bo oIa*Mxl willi Ura uoouduy piranonrana ulvng bum Ura draiilaroinont 
Tho tidal gago yuiklt a ipcoid known at a niaiigiam, upon whudi ■ diionologieally 
indualod Uu iim and fall of Ura walm in tho Qoklm Qalo wiUi Iho inooiniiig and out* 
gouig of the tule Tho loomd n aoid lo bo aonaiUvo to Iho impoet of wavw braakuig 
upon Ura bar oubido Ura hoailt dnlant aomo inilm from tho gagp II u olao aonaitivo 
to Ura oonflielmg volumta of water bom the north and eoulh parla of Ura Boy, when 
Ihcao nio stiiving bn maetoiy on lira fading lido. Fonnor submarine carUiquakee in 
distant puts of tho PaoiBo hovo gonoralod sravoa whidi bavo boon loamdod on (he 
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maiigiRm at the Gdklon Gate The maiigiaio near Fmt Point, for Apiil 18, IflOO, 
ahowB (|ig 67) a dep um on ot the vatai4ei^ in the Golden Goto at the tinie of the 
oarthquake, on lat^ a little Buhaequant to that event Hib amoiiiit of the dopicBVon 
waa dightly m oxcobb of 4 mehee The mai^ Y 
giBm bhom a bhiiiing ot the peiunl maik fiom S 
tin diiQct oetun of tho eaithquake aptniion. \ 
and thia heaiing wivoa to give afipioximatoly 
the time of the ahoek It ahom that the run- 
ning olodc of tho pigs araa piohaldy too alow, 
and that the depaeaaion of Un wata-emfaoe 
did not begin matontanooudy, but fdUoirod af tm 
an mteival aduch m^y have heon bom 0 to 10 
mmutea Before tho ahoek the gaga had bad a 
email vettieal movement, aauiibed by Un afikma 
of tito Ooaat and Geodetio Smvqy to an im- 
petfect oacillation aeion the Golilen Gate Thia 
nunoi veibcal movement oontuiued duiing tho 
drop m tlia la\cl of the water afta tho ihook 
The tune for the lomiing of the water was 
0 mmutea, ea neat aa eaii be lead bom the 
maiipam. It immediately began to reeovor, 
and the icond ahowe that tho wata lovd roee 
without minor oaeiUatuna, to the noimaL level 
within 7 mmutea, the totd mtenuption in the 
nonnal maiigram euive due to thia dapieaion 
bemg 10 mmutea Aftei full raoovoiy to noimBl 
level, the depioBBion waa not followed Iqf aeom- 
plemimtaiy iiaa of the watu-aurfaeo, and in 
thin nenae tlia movement waa not poiio^ Tim 
minor oaedlatuma vefened to above ecaaod when 
the maumum depioauan waa rcacborl, and do 
not appear m thou diaiactoiwhe fornia on Ilia 
mnngiam omvo lor aomo houn after. They 
were iqilaced, honeva, aftoi 0 0*0100^ I7 2 a 
8 oaodlatuma having a pciiod of about 40 to 40 
mmutea and an amplitudo of 1 to 8 inolioa 
Theae piobaUty eoiieapoind to aaeiUntionB m San 
Ibaneiaeo Bay 

Tho Tidal Divkion of tho Ooaat and Geodetic 
Suvey veiy londly oomputed the time vAaiSk 
would he loquncd foi a wave goneiated at the 
faidt-line on tho bottom of the Gulf to nadb 
Emt Point, and found that it would leqoira 0 
mmutea, on the aaoumpUan that Port l^int la 
6 Btabuto miln diataut bom the bidttiaoe m 
a dueetion nonnal to it The poution of the 
pige la, however, 1 8 mika diataut horn Fort 
Point within the Goldwi Gate^ ao that the time 
neceBBBiy for the wave to reaeh the gage woidd 
be aomewhat longa Now the tune at iriiioh 
the gpga bopm to tall ■ betwem 9 and 10 minuter 
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aftei the fii^l inteiiuptiOR ami bluiiing of Uio locoid by Iho bliock iloolf, aiul tliu 
ooiDCidonco in bmo luggeBli Uial Iho faU in the waloi iicoi L'oiL PuiiiL wa^ due lo a 
DQgalive omillaLion gencialod al Uie lino of llio laull Tlip cllcul imidiiead woukl havo 
bom biouglit oboul hod thcio been asbghL diop ol Iho hcorlxilUiin on thu oiiloi uilc ol 
Iho fault But Ihoie h iiidopomlpiiL ovulciiee, lu llio iiuiLli niul aiiulh ol lliis imillciilai 
■Ogmonl of the foull, lluil time with no chop on Uic misl side, m Hint tins cxpluiialimi 
can not vmy woll Iw entnUunod * It is oLo immuIiIo tluit tlio olli'ol olaiivnl iiiikIiI 
have Iwon Inouglit about n blight ov|ian'tton ol tlw oonfiiicB of (lip (lull of tlip I'l'niat- 
lonm, duo lo tlic difloioiituil iiiowiiiout along llio laull, Init Him woulil not oxplaiii Uic 
ooiiicidonoo in tuna Tlio pciiud of the oasIrWiHt oMillalioii of tlio wntoii in tlip ihiy 
of San Fiaiunwo, betweun IVnt 1)1*1101117 and Foil J^iiiil, lia'4 aim Invii (•onipuli'd hy 
tlm Tidal Divuum of thr Const and CroilpLu Kiimy lo Iw idmiil 40 minutia Tlin 
ogicoBfouly well witli Uio two 01 lliiiw oHeillationii ipeonlml liy tlio giigp alia 0 o'clock, 
induiatn that the drop of tlio watoi -^111 fare ouluilo of llio Cohlon dale gonnalal 
on i*inl and woet oaeillalioii in tlio Day of Han l^niioiboo 

Tidal obmivalioiia oondiieliHl at Foil Toiiil foi a iwiiod of 1 ycai fiom Iho dato of 
Iho eoitliquako indualo tlial tlino win no cliai^ ol tlio iclativo oltiludu of ooa and 
land at that point, ae ooniiiaiail with the ninililioiis luevniling duiing Iho 3 yoam pro- 
ecdiiig A loviow of Urn olMivatuins for tiu* jiml 0 ycaii, liy tlio Onohl aiul Oootloho 
Suivoy, revoal^ bowovoi, tin* inlmcHling fort lliat in Uial im‘iIim 1 ol liim* lluni* Im Iwon 
ail oppaiont bulnidoneo d tlio onaal at Lliot point ol 4 B niolin, innchoally all of Uiia 
hai nig boon aeoompliehod 111 tho Inal 0 yoam of this iwiloil Tlion* linn lipt*!! lui inuvo- 
monl in tho last 3 yoaia (Aiiid 18 , 1007 } 'II10 only otlicr tulnl gngp imunlaiiiod on 
tho oooat of Oobfania in tluit at flan Diogo, and tlw inniignuii obUdiuil tlimo oliuwi 
no obnoimBl movement of Uio aiirCaco of tlio va rofotalilo to (ho oaiUiquaLo. 

Tho only othor lopoit mdiealing that Uio lovd of Uio iwaon won oJloetml along Uio 
oowtt n by W W I^ibanln, ol Ikiuit Aiaui, who says "1 liavo aulcavmod lo loain 
of any uninuol oolion of walor olong Uio soarooBiiL, ami can n‘lalo but ono iiihlanoo of 
anything appioBohnig Uw diainrlor d a tiilol wavo On Uio day of tlw ohook 1 liavolod 
I7 wliool and on foot ban Albion to l^iil Airnu, 86 milm Al Uio inouUi of Navarro 
llivar,at 8 o'dloek on llio inoiiiiiig of tho I8U1 , 1 looinoil bom loliolilo muiooH timt a 
aoolion of alwut 10 oam of low, flat laiul about Uw mouUi of Uils nvnr was ailholy 
Bubmmgrd fm eomo muiulos uiinwduitaly oflor Uw dwrk " 

Tha AadtfiU hy lAtps — liifonnalion lognrdlng Uw ixnooptlun of Uw eliook on ddpe 
at eoa or in hoibrne has boon eoUoetod by Prof dooigo Davidson, and Uw foUowing 
notn 010 dhiolly tho naulb of hii nupnnoe* 

Tho U B T 8 PmMooZa, mooicd to Uw plor al Uw U. 8 Naval neliimg Blalion, 
Yaba Buena Idand, San I^onoioeo Bay, felt Uw ohook on Uw nionilng of Apiil IB, 1000 . 
Suigoon L W CuiUonpaitBlhatvdiilo in bodonthoPenMeiUB Iw fell a vilnaloiy diode 
looting about 80 ooeoiuls, with ono Iwavy joi alwut tlw nuddlo period of the oh^ A 
gentle lumUing oound eoinoidod with tlw diook Tho jdwnomonon eloody noombled 
vibialwoBwhieh on at timco not up m tho dup'ohuU on otoi ting the dynamo, oiid it woo 
miotoken for that, tho mudi moio oetivo and ovoggmatod thu ova boforo obamvod 
The vibration dioiik down oomo looody piled bobko and popen bom a tolilo. 

‘Thh«TnhnoUnnli.liewwer,idvDflbtpiliiyRof n F BaU In a note iDOolral whflo tlmo poflai 
■n In pnof ho nji "KnikpnMimoiieaRiidimtbnwHtanirfiloof UioluliJlno, enlondlnglarmno 
dntnan tothomaimidjltirauld ■tutnmvoof dopiaaon tomidn Iho Qaldan Guo whlah would taho 
0 mlimtM to nuh Fort FolBt and thtabjurt about tho UmoneoidadfajUiuiiWO Iha tlmo nooitoniy 
lor tha nMOfoy to nannal lovd would dcfMUl UMn tho antaot of tho area dcpiiaod BUinwuioa 
noROW HoC^ a wBfu of dontlon would loOow qulokly upon tho wavo of ibpnMlon and wo dianld havo 
ainiild dovatun oC too tldomo oboro Mi nonnol podlion An no ondi warn onpud and nwofi- 
otywaavBynadual wo nualaqiipiiao that tha dqiiiat ana otonds tat mno Hfihim.. to Uw wont- 
ward, an that ww noorwywoa daw Thin In Uw only owloullDn MfiKOflhiod, that wovdd noduoa 

tluahMtalOwMlH ’ 
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The pilot-boat Qiatu S was lying la 18 fathoun uf tialn niui llio lighldiip oil the 
San Rancooo Bai She wat amklonly abuck I7 o seoguako wIikIi cauanl hoi to quim 
Bb if the ulioin veto lunning out of the liaww pipe Wlioii tlie inliit boaulLil tlic Qeiinon 
OoamoB btcBinship Nyada, tlie caplem icpoitcil that hn hid hcun phukon as it 
she had alauckou locka The pikii-boiit Pathhmkr wna lying 111 llie \1c1111l3', 111 20 
falhoms, and iipoitcd the Bine oflbit 

The hlenm eoUici WcUin^a, mwaid bonnd, hctwcon Fuit Point anil Point Diablo, 
lu 60 01 bO fathoms, iqjoilLd tlial the scwl waa sLiock as it bIil naL upon locLs (Poi- 
bODol irpoil of Claiitoin Hoym, ot the Boaid ot Pilu(b) 

TLb sleainci Allinnte, oil Uapu Miaidecino, lopoited by Hi II II Duhiic, of Euioka 
Tlie eoptaiii aaul otic uab aliuck a hold Uuw, as if she Iiad luii on a Kick al lull siiecd, 
timo, y 11" Hi Diihne btolrs lIioL all dups in the hiuboi al EuicLi loll the quakp, 
but in South Day it woa heaviest Ooo vc4d was hiiibl against the whul time and 
again, tlnoaiiig down piles ot lunilm and atiingloa 

Tlie sehoonoi JuAh A CnuijiieO lull the dmek oL bca, oil Point Rcycs The fbllowiiii; 
IB a moinoiaiiiluin ol the c\ent hy (loiit G J H Svcoboii ' Ship's local nppaioiit lime 
Apiil 18, iOUii, S' ir \ u Tail 38** 00' N. Long 12U* Ob' W , 146 niilrs tiuu wml ol 
Point Royob Widllunflno, skycleai, anmlficshliomnmth-noithacsL, sen iiuHlciatr, 
chip's couisc aoiitlieast, s|xod 7 miles poi huui Tho aliutk lull aa il tlie vessi I stiuck 
lightly luiwoid ami 1 hen npixaicd to ding oxci sofl pouiul, aiul when ott a slighl liiniiu 
was tclt, tlie whole lasting only a lew acromh " The dqilJi ol wutoi in the Miiiiity of 
tho ship's position is 2,100 lathoins 

The atoambhip Naiumal Cilg wna appioMinatdy m lat 38” 24' N and long 12,1” 17' 
\V, 20 grogiapineiil miles distant fioin tlic neaicsl pmnl on sliuie and about 31 iiiilrs 
tiom the foult-tiacu along tlie valley of the Gunliila llivci Tim vessel loll tlie kIiik k 
at S' 03" A II , Apiil 18, KXIIi, ship's lime Jamn Denny, llip chief eogmeoi, siiptilirs 
the fellowuig oomment "The dup vamed to jump out ul llio w lUi , Uio engines meed 
fooiLuUy, as ttuniglh the shaft 01 whod harl gone, tlicii came a Moloiit lienibhng lino 
and aflimd svlewaya, lilac lunnug at hiU speed ogcnisl a wall oL ice Tho evpiussion 
'a wall ol ICC* la demtil liom iny ospriicnecs m Uic Aielie " In this viciiulj' tlu> ( Inial 
lias aeioial aoundmgs, oa follows 011 latiioms ovoi day and tnuil nl 11 6 mikN on the 
lino to Gunlala Feint, 1,080 fathems ovci clay ami on/u 8 miles noilh by ciiiiqiiivi, 
1,831 fathoms ovoi clay ami aoac 11 miles N 61” W by pompass 

fhe whaifingei al Santa Giur lepmts that lio hcdiil a luinlde lieloic tho sIum k, niimiig 
fi om tho soutliCRst, oml saw the Kismic aovn tiavchng slionwniil, causing a gieiil lalUing 
and Gindimg whon it sbuek Uic town Two diatinel Mts ot vilnnlion weie telt, the latter 
hoing (ho liBidci Thnc was ssny lilllo sml, the wotm luoking liko that m a tub when 
jaiiod TlicwIuur,o\toiuliiigboutlienst,BeomodtopiUhlciiglhwiso Aelcamei lictwoon 
Haiita OuB oml Hunleioy, also one at Hmitcioy whaif, Iclltho diodk, it jaiicil Uiein as 
it tho)' hod stiuck bottom 

Shotas ttU at tfa suftsajueiit to A/nif 18, 1000 —Tho 4iip A/ei Gihiro, at 7' 06" i* 11 
August 3, l<Xn, wlien 111 lat 26” 36' K , bng 110” Ob' W , cspaiioncod a tioiiiciuliiudy 
heavy scaqualo, loetnig about 40 socoiida oml diaking the dup liom aleni to bleiii oa 
It bhe weic bumping ovei a ledge ol lodn It shook tobb out of tho lacke m the eai- 
Ijentei shop, Ihiew pots ami pane down in the pUqy, cups and pileluns fiom hooks m 
tho penby, ami all lamp gliincs off (he lamps Tho oiew came lunning oft not knowing 
what was the ma((ei, and tho eaploin thought the yaids wac coming down Tlie sen 
at the bmo wna pcifcctly amooth, tho wind liglit fiom the muthwest, no loml in bight, 
and all sail set in fine, cloai weatlicr At 7” KT p u , diip'a tame, anothci li^l shook 
WES felt, of about 15 acoomls duiutionj and from 8 to 12 miilnight two moie very light 
sliodka wuo fiill, but the timo was not noted captain states that ha kii cspcnoiicod 
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an culliquaLc at aca on a rmiiioi ounsioii, but (lut one Fall IwFoic iiiilliiii){ ifnii[Nucil 
to this oiip, cithn in tuico or duialioii (Elytliogiaphia niiii'mi ) 

Tlio biuk A Jame^, CUpt F 0 IhukiT, \iliilo in lal 23** W N , Iioig 1 LO" 26' W , iii 
Uio Gull ot CtaliloinuL, on August 2(1, 1'KXI, uoa diakni h} a siiQiiuakc al li*' IF* v u 
Tlio iluick lu-tlnl a iiiiniitc, uuL tlic sm'^Lium was as if Llic ArsscI wnc sinking uinni 
sunkrn links Uiiuii aiiiral at Guavinobj the raplnin loninnl llial no sluii'k liuil Ikmi 
cxpciiiwal at ni nliout llir liinonolnl (iHnn Fimui'^u f'himiilr, Hi>]iL 111, I'MMI ) 

Tluj balk Aijale, Capl C IE McTjPciiI, whilo oil Uic noilhiii>^( ciuisi in hit d3” IN' N , 
long 128" Ob' W , too iiiiIcm wpsi oL Cinh Ikiy, p\piiu>niPil a liisii v sluirk iiii lii^ikiiiliPi 
2, 1(JO0, at 8^ 46* i ii Hit slioi'k lasUxl iieailv 1 iiiinulc 'Jlii si iisniuni na if tlio 
vcuol bail aliuck a ooial iccl ui look 'Elto aimL was liglil, lliu \ioalliii>rIi>ni, iukI tin 
sea fenioiith At 3' S&" \ u , aiinllici slunk was loll, luiL sii bovoio him si ijiiiinnguil as 
ihc fiisl (Fail Fiaiuiw OAfomcb, Oat 2 anil 0, IDUll lEydioginpliio Tiuioau ) 

Tho bliip Hiiial Smiles, Cupl .T II 1*illr, whiio in lal 41" 78' N , iMig 126" 6^ W , 
86 inilca noilbwmt ol Cain ibsuluoiiui, ox|KHoncnl a bcvnio hlinrk on SopLoiiibor 11, 
1006, which oocasiounl a iwoic niiKiiig the ciow Tlio coigo (luiiilx i ) and iipinr woi kb oF 
thevoswliiuioshakan ^ic shock UmIihI 25 sooiniiIs (FHH7'^rfNriMoC'Aiim/r/e,Sciil 17, 
1000 UTcliogiaphio Guicau ) 

Tin Aiiniioon sdiooim SUmleii, Capl K IVtewn, whilo in Uio mini cinln oF a 
esidone, in Int JO" Ob' N , lung 125" 22' W , 65 miles west ul Ckin lJibii|)i)ainluicnl, on 
Novemtei 0, 1000, loll a lihiap shuck lliol lastnl 2 ot 3 ■•uhuIh lininorllalely iJtoi- 
woida, wlun looking tun aid lln soulhwosL, llui raplain mw 3 iiioiuilaiuous wavoR ciuii- 
mg, wlion they bliutk, Iho sliip bi'ipui lo iiileh unil mil violniUy, and liolliou^il oviny 
minulo sin woulil bo cwaiiiiml (llydmgraphio Jluimu } 

Tlio solioonoi I/ebose, Capl M Mo&riun, wMo in lal 37" 35' H , long. 123" W., 

Fait a ooaquako on Fhbiiioiv 3, 1007 Tin fiinl Miock was al 10^ SO* a u , lasting about 
8 oocomls, ond tho si>cunil al Itl^ ixr a ir, liwlnig olmul 5 Mssmtls. Nmlhei dnok 
was violent, bul cbgIi oauned a dbcidoil Imiildnig oF Uio vcnol. Tho inoliim woa Fiom 
coni to west Tin sky wan ovcioasl anil llio sea was aiiioiilh, wilh hglil we^lcily wuids 
Tin poutioa oF Uio vohsoI ivm 2H gocigiii|iliiiiol miliH H 73" W hum llu* HoiilhMsl Foral- 
lon Tho iiooial soiiii(hni( on Un iliail is 6 iiiilm iioilh uF Uih |iosilnii,whaio llnio 
IS bhown 1,720 Falbonui ol water 



NUirilEll OF ILKXIU IN TDI ILUN IinOl'K. 


In laBpun^ to voiious oiiculaib Bent out by the Commi^bion, bdiI totliiccL inqiiuics 
by the mcmbei^ of the Coininmion oi Iheii aulob in the fickl, 154 icfiliPb have bim le- 
ccivcJ, which ooMtituto tcHtiinoiiy to wholhci tho maui sliock LoinpuAiil ono oi inoio 
nuMnia Miuir ot these iciilin aic loihci que«bonal>Io MU'ntihc ovuUdlc, uiasmudh 
as UU113 of tliem acie m loaponw to a loailing ami ouggntnn question, and Aviy low 
of them liave been aubjccteil to the cloiifying idoee« of eiO'ArCvunination So few 
pcoplo 11010 awake at tlio timo tlie 4io(dc beg^ tl^ but a small pioiAUtum ot tho loplica 
como lioui people who wmo in full pooeeBbion ot Uioii obEOi vatumal tooultin at Uio bogpi- 
ning ot the distuibauLO, ood of tboee who weio emUlcnly oml luduly auokened, fow noio 
BuHiciently oloil foi dtlibciatc pciccplion at Uie time and hod to lely upon a oomewliut 
contuBod mcnioiy loi the choiaetei ol the ehoek Ya the testimony n of ybIuo, and 
iDilieatee a veiy gpnoial cousensue of tho impitMinn thot thoie wne 2 piinoiiial ma\inia 
in tho 4iook, Olid the tailuie of many to icct^in 01 loiiiLinbei 2 poile to tlio ehoek 
does not boiiouslr uivolidate tho toatunony of ttioao who loecii'ed that impiewon 
Of tho 164 leplub loooived, 08 tcetify to 2 mavitnai 40 to but ono maximum, 0 to 
3 or moie maxima, ond 1 to inoio tlian one Of tlio 08 who lopoited 2 maxima, 07 
diBciimmatod betnocn tho 2 paite of tlie 4iotk, ot to thou lolatiiie mtenady, and ol 
theae 07, theie noie 48 who W tho impioesioa that the eoeend maximum was tho moie 
Bovne, ond 10 who thoug^it It the IcBh aevciL Ol tho 40 who lecogpiaed only one maxi- 
mum, 82 wore boyemd tho lono of dosti uetivo effoote, whoie the mtonoity was VI m leu 
fm a few cases Vn) , and of tho leiuaiumg 14 eases within the icne of dcBtiuotivo clleots, 
11 weie olteat 01 oa^adietod by othei leimiteis m tho same gpneial distiiet as them- 
odves, who leooid two maxima It would thus appear that within tho oone of dcstiuo- 
tivo efloeta, say out to isaaeiamal VII, tho ovulaniu, sudi as it is, pomta unmistakably 
to tho ooouiionoo of 2 maxiina, and the piovailuig opniion le that the second waa 
the strongLi The failme on tho poit of many icpnitoiB to dueiimmate 2 poate of tlio 
shock beyond the laoBciamal VII la not smpiibing, and ib ofioct by the eanaidaiablo nuin- 
boi of icpoiia in which 2 maxima wue nobeod 


LiU of dka-Mfuibi ua lo Iko niuikr i/ Mum n lb antkuioko ilud. 
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Liif •/ abiu nfmiii ai la Ikr auMhi ^ Maiiim ih fh inMymi/i •Jml — ( •■iiliiiiu il 
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BBFORT OF THE OAUFORNU BABTHQUAXE CXUfUn&ION 
LtJl ttftHmaaahum atUlka wimIv q; nutna uHkaMiftfiialf ifeMi— Oontiniicd 
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Fiikfc did aeeoBil, 1 « 3 k , thud, 12 Ui 15 a 
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ERBtammgff 

.\a U houie Iiad been ktiuck by luid\) hlon 


Shock aoidd dia out, only to veluni again 
Berond qtnmgai 

Rntloatedabautlia , thaaecondaboulBO 

dLCondktiiiiigii 

CbntiBiMMn JiBke 

CbntiBiioua diako 

niutauoivpr 

FlntaUoBger 

fUBtatrongar 

natatraaiiw 

OmllatiaB Bded m 9 ]Bn,witb apprceiablB 


One qtnngl>k*hBl»i Ivkt 


Beoond aUOBgcr 
or oqual abnaglh, 


inUml of a Sbw aoumdi 


Boooiid atiOBgir 

Second atmogir 

30 n and 00 a , aeooiid atiimgcr 

Fuatalrangv 


SecoBd alnivcr 
L»t mint pmnouneDd 
KoBiI> B uiiLoaly 



Not uiiF, Hme «n a wavclihe motloB, with a 
sudden jdr at Iku end 



Both 


Firet Sniper 
Fmt hCBtli tndciog, 
A lew r " 


qinta beany 


NDIINiKt (DNNKITKI) ^VITIl TIIK KMiTIIljUAKK. 


An inlcic^liiiR inuiireilnlion of Uir oailluiiudvo ujn Lliu siiiiiul whirli wni licMil by 
laniY pcupio III GonniiGliun wiUi Uio fclinrk. Aiiixiiilnl i" a liiliiilaUil slah'iiimi nt llui 
toliiniiny bcaiiiiK iipnn this plunioiiu'iinii, li il iiiin lx* mi cullitl In tins luliulatioii 
llioic 010 ipooicktl 81 abM‘ivaluins nl )xhiiiIi‘ hIui liiiinl mhiiiiIs, miIIuhiI 
thow winch mo ll■txMllOll in o siiiiiiiioiy way nt Llw finimuni l•\lM•lll•lll■c‘ iil "miiiip," 
" «vi‘ial," 01 “ iiioiiy" ikmmiim UI Uicm*, lllii‘|Hirl liii\in|> liiunl souiiilt lll•l(llc linviii); 
Iclt llip sliobk, II icixiil Uip MHiiiil iM iiciuiiiiNiiivniK tiu. hliiHlc 111 eciiiiciilinl wall il, 
8 liumil 0 BOiiiiil ofli'i llii‘ hliixiL, rimI I*) ii‘|niiI liovini; lumil iiiiiisuul siiiiiiils iii Uic 
tiiiio ol Uio coilliqiinkc, willioiit fiiillici s|Kviiu.iliiiii Iktiilcs ihis, iliiic me 8 ji>inuI<) 
ol hoiinili lioving inceiiliil ollci-tliivks, niu‘ gom‘ wlicie llu> miiiiuI nos nliM'iviil In iiii*- 
ceilp Uio Bpoonil pluM* of tlip slux'k Ixil iicil Uui liiili, mul cmc i om' m Iipip mhmiiI iviim licniil 
but no shook was fill 'tlio iiliMivaliniis tuo Imily mpII iliNliilmliil iivpi Uip ipipioi 
oIli'oUiil hy tliu hlinok Ik^tuln IIipm' uLispunUuiiiM nl n pipuliw kiiiil, Uipip uiiu iiiiuiy 
COMM iP|Miilnl nhpip no miiiiuI whs IipoiiI, nlllin llip iipniilp iipip iiiiukp 

Ll vipw nt tlui 40 piitilivi* mul iiulp[N>iultHil ciIim'iviiLiiuis ol siiiinilb liiivinK pipmlnl 
Iho fduK'k, with, in suiiw intlaiioc«, h|Kvilip pviiIpiup nl lu linns uuluricl by Llip sniuul 
having belli PiifMiHi'd in iIuiiiik Uip inlpivnl IipLivppii hi si lusiiiiiK Uip miiiiuI mul livlnig 
llic shook, Uuiic oan 1 m‘ IiIUp iiiipsluni Ihul mhhiiI vilniilirins ol Uip on apliiully picmlnl 
Uip spiisiblo shock llio tohliiiicuiy ol Llip 1 1 iximiim ulin liinnl Uio Hiniiiil iliiiiiig Iho 
Rhock clops nol ooiiliavpiip ihoL ol Uip 40 who Iipmil il lu'lnip, nni iIiHt IhoL of Uic 10 
pinsniis who ilo nol pmliaulmly iiiK*piry Uui litiio iplnliini nt Uin suiiiiil hi Uio iJitipk. 
Sounils lipuiil luitoio lliphlinuk iiuiy wi41 biivp nmliiiiiiil Unu Uip hlitick anil coino lo Uip 
nttpiilioii nl li'M r1i>iI |iPoplo only wlipn Hu* riini k wns IpII Uui Uiiiv ubhOtvaUoiis ol 
houmls piooccliiiR Uip afUn-sliorloi me pniiiiluinilivu ol Uui 40 iplpninn In Llio iiimii iJinok 
TIu) ono euso noor AlLuiau, wIipip iiipii in emnp lipiuil a ■uiinul Inil IpII no hlinok, u an 
nilPieslniK mul pvi'plumal, liul oinliblp, ihip 

Tiu ovulcnoo bm to Uip duuiu'liY of Uu Miiiiuh ih (oiisisLpuI mul uiilinrin Tlipy 
wpip yibialloiM low in Iho walo Huh tmit •uipiQ'Hm mi pxpliiiinlinii nl Uip liiiluro of 
Kuhun iwoplo hi hnu llio HuiimlH when uUu'Im ui Uip hiiiip viPiiiily nlispivpil Uicin ll 
limy bo Uui Uio vibinhun in cpicsUon oio IipIuw Uip imifv' "I iiiiililiilily nt mhiip ixtiiilo 
mul wiUnn Uuil ut oUipih With Ihw ijiiosUnn in iiniul, mi iiu|iiii\ wai iuIiIipsI In Piol 
Cl H SLialLon ol JoliiM l[upkiiw UiiiA'oiHily, in icginid hi Uip liinil nl Hoiiiiil. Jlis iciily 
was as followB 

Tlip InwPhl limil of Hounil n so iliIToioiilly Kitiiii by iiafpipiil inspHiimilnis llinl il soeiiis 
eksir Uui uuliiuluiil ililfpipiuuH piny un uiiiiorhiiil luil 'I'hn liiiiil ih plupni nil llu* wny 
fiom 8 hi liU doublo vdnnluiiii n apcoiu]. ami thnl iniiy iipiisinl Iho lunm of imiHiiuiiI 
vmulinn, liul iiioio piiduilily il vmm bolwpoii 10 mul ilO, mul iliino who Uuiik they 
hoar u low ON 8 sip in ipulily Jiphiiiik Uio bpcuml pariul ol Ihnl hnip, \u , lb d v This, 
of oouibP, iipiilm onl3 lo lira iJOicpiilum of toiio, foi of ipiioalf d Uiniks nl n viiy low lalo 
wo can blill hrm lira Rrpiiinhi sliooln, sy , pullb oi blowu, bul Uiey do luil as >Pt fuBo liilo 
a eonlimunis lono 

Now if it Bhoukl bo a faot that tho rumUmg bouiuIb which piooodod tho diook fall 
wiUim tho langp of fiom 10 to 80 doublo vilxati^ poi ooeonil, Uipn hoin Iho probobility 
flot fbith by PioloBBor StmtUu, tho audiloiy mgaiio of booiu pooido would bo BcnoiUvD 
to ouoh yitnationo, whilo thoeo of olbon would not 

■ PkoliBHOi Blnthm nCnn la n ahopliu <» "lUta und Tkihto TOnob" In IMinholU^ wm dor 
Tow inpliii luny n, vhcib the Hfn oC oaomlfl doiacmlnoUon uml Uui dl8hiui iblaoi Ural apponr 
lu idiiM uii. mil wL ImHi 

nr 
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Anothei inteie^ng quntioa to which llie teshmony givn i iw n llow do siirh vibio- 
tums leach any looality m odvanoe ol the ehoek 7 The Mitinic wavob Lia\ci>« thr oarlli’e 
ciubt vei^ much moie stnltly than aound-wEvee do the in, lo thal it fa a phjrbicil iiiiposr 
sibility foi wund-wA'vei geneiated in tlio lu above the leal ot disluibonoc to oulicach 
Hiiwti The inlnatunn olfaetvod os uandb mint, tliciifoip, be tiuniuiltod to Uio nt- 
by tiemoi^ of the giountl nhidi pieoede the Iubdi wavoi, and nliioh oio not 
otheiwne pciocptiUe to the ■«*"■«* oidinuily Thaw doubllew ooncspoiul to tliow 
phawe of wuinic movompnta which aio leooidcd by delioato iifatiiuiionlrt ami aio knoan 
bb "pidiminaiv ticmoii'' 

Xoiiu hold fti fiM ika JuJi. 

LotBliU Bcpoitv ObMta Knailuu4MB|liBBof bomb elo 


Fundalo 


A W lHaoLbuin 

Borne 

Oovdo . . 

DbrtBioig 


B B laiacn. 

0 F BorUi 

Lugo idopation 
ariiHdeoLe. . 
A man . . 

Uendoemo 


Win Uulkn . 

Baine ... 

Album 


J Cbvle 

bune . 

Fouit Vronn 

Fnnl Aiena Lighl- 
houu 

Upper laLa 
do ■ ■ ■■ 

W W FutbonLe 
do 

0 H nbnuBond 
do . . . 

VoLnaimd . 
Ku|mi 

Watannn 

Caovadfllo . 
He^ddbuig 


U G Bolo . . 

U U Boll .. 

■fany pueonn . 
Bnuo ..... 

Benia Bou. 
do 

■ ■ 

HiuF Lodho.. 
do ■ ■■ 

B Wnthingtao 
Ui Campbell . 

do 

■ m 

do . . 

Watilimnn 

do 


do 

Bill JUqjd 

do 

■ 

do . . 

A man . 

Ootati . . 
Tbmolui 

■ ■ 

G L Jenny . 
do 

Hoaio 

Mwv 

do 

do 

Point BejLO BIAf 

dn 

dll 

du . 

.\ lumiT . 

Ni frinidy 

A luinn 


AouMnpuiTing llu. quitL nn a lunililing, 
luiing 1011 nil 

nui jnal cullupiibP duck 

Ttio lm^e Unvclcd BW and a inar aa- 
eonipnaind it 

Onufual I ■■■whfcwfl Bound Iilii> rlnlunl I liiiii- 
dn, piGuillng hhakob Ihiiik luuiliil iil 
eonrnu nmneut ot dibtuilmiii p 
Boniiiw nou lika hravv inll ot luiil iniii- 
ing mmi oernn lu Iho «isl 
ITpa/TiuniuiI miiul nuwpilLd Iho ohntk 
lUov louie quick and luavj, aoeuiniob- 
niod lir limvr lonorl 
A lomiiiR niH« paw oD la RW 
A nnio IB llui Uopo oa llw lunvr wind 
auo blowing Ihiu lliun, lluji Uui 
luinlilmg paw off la bW 
RumUiiup ntfoio Iho uhoik 
Alimilnr Inr gionl luiiibhiig noiiiu, on 
Ihundu 

UundiMuiiw 

lliaid a noli luunug Sla oi 8 ■ bLikno 
thodioFk 

lIiiuilniiHimb'W’ , thcnfiilliiu/a, llun 
bUdwefc 

Ilmiil wilhP, lan to window aiul n|aiinl 

iL thni Meftih duiiD 

nemd iMiing and lav' waiu of miUi J 

lipl liigli 

Aiiinrl ns of a nliong wind hi Ibio nlmi k 
Ibuil loniiiig niMl amrl, "Oli, lluiiN 
iliuiifbi " In blip tiM. duNk 
Jfmiil iiai fkiiiii bW 
fluid ii giinl luBiing wiunil huiii Hh 
Ibud inu, llu n loll miul un my tnip 


Olenia 

Ddinas 

Oilntnip . 

Hapa 

Aluim 

Bedding 

Ohico 

WlllOWB . 


Oduwi. 

scnuicy 


do .. 

I£ Eadon 

Dun rnlten 
T Hull 
C U Tbwic 

fj r BnwLt 

E Uiyliaw 

A V Sehoiii 

riod Hoehe 
UaoF Locha 


Vduiivmin 

Hump 

^ma 

Noliiniiii!il 

bonKintnmonmp 


Ninip 


finme 

Gopt nraDWpt . 


lErud niHW in tlip mound, gnl up, lliiii 
all dink 

Uuittbliiig iHtto picicdod onp nf li i-^nii k 
INI Ainh lb 

Aiushiin niNBL hi Ime khnek rnnin 
A lumbfuig, tlien eamt •dmk 
Ibud liiw sound ut luUuiiuU;, buL iliri 
noltcrl dinck 

Koiw iiv.mhliil a jUMng tiniii, iL pii>- 
andrd and outlastu the sliock 
numUmg wHind thiiiout Uio ilwluibwirn 
bho hpovv^idim aagoii pomiqc liounp 
Unuouol nimbluig louiul picccdul hhoih, 
giulnnlly gicw uudir, and dlul awuy 
with the ualang 

Bound llhu uappiaadhingtiun pniuildpd 
with dunk 

Hu awakuiod by looi 8 ■ bcfoio aliock 


Bon nuiriHO II G 


Awata at 1^ 10* a ■ ITiaid a giut 
luiug horn NE , noon thn dioik lainn 
Irani lonu ibiection 




Wiiglil, 1 milei 

L E UBVul<«in 

bniim 

mulhnl 

(jlinmioil 

IImF IjMko 

llilhunt iNBMrtn 

BeoU Vnlky (Bnn- 
inCiiii Ciiiiiily) 
HniiUCtiu 

fill .... 

Ifiu builil 

(1 V Waiinc 

WluiifliiBGr 

HnnlB Lliu Ijglilr 

do . 

Kniiipi 

liau<io 

Willing lliiiiv 

do 

Nol iifliiual 

N W olhiinlii 

Gnu 

bWBBlnn. 

do . . 

do 

Aiui Nuovd IJUIiU 

do 

Kcaii<i 

linuno ■ ■ 

iViPBihin 

ilo 

Anno |iP0|ila 

UulioiiUo 

do 

Notuaniod 

Snlinoii 

llnllmir Alilmll 

Homo . 

ban Luen 

0 A Woiiiif 

Nolmunod 

kwl limiilo 

fill . 

Nol iHunud 

Bin Imh (llii<qiUi 

do 

do 

1 mllo GUI ol 

NinrAlmoilinfllB 

flu . 

Not iinmGd 

doiiilB} 

Cuynln 

do 

Amon 

Hbii IIbiUii 

do 

Aioiin 

adray lo lliilllBln 

do 

Yaimw pciBU 

IhuPmon 

do 

NutBBnnd 

Bcllb SlBlHin 

0 V ZoinnBn 

do 

Xkioonu 

(1 A WBiing 

do 

nonmndu 

do 

do 

lit WmiHm 

K Buiu . 

Bomo 

1 

J 

0 ? ZnfflouB 

B InikBB 

MnilMhi 

E niighoi. 

BoTmlpcnou 

do . 

do . 

OnanBiu 

do . . 

do 

in Etai7 


E\UTI1QU.IKE 
— Oiiiliniuil 


m 


hml, JiMlaa iHwcfnuta^iti 


A biw luiiililiitg iimiiilul lullniiuLi' 
Now lUfinniJiiiiYiiill tin* tlimk, imh- 

Hlllmlllll lllHM a>MHIIlUil Wllll IIUIII 

slunk, iuiiihiIuiIpIt mill llu iJunk 
luiiililiiiK bIiiiii III llNlklm lllUII- 
ilii, riuiii Nw , luhni nliink 
All iiiuIpiIiiiip, iiiinMiiiK miuihI iiiiiiiiilnl 
V nil In a»iii»SR idHii k 

'Hip ihin> iif lim i|iuikii l■llln hum SK 
mill ilunl MiiY liimiiiil hnii biiiiiiisio 
hiuiiiliiiiniiniul Ui hluui|inli> nl muIp 

Slunk niiiiiiiiianuil hr iiinililiiiR, nlUi- 
hliinkn iniiiihil Igr hhiiuI liki u Uasl 
I'll uiiiiiiliiiy iiini idiiH fiiiiii Miiilli 
Nil Miiiiul luniil fill iiuuii iJu^k, Iiiil 
miillliil <111111111 liiiiiil Junl btfuiD ouli 
iniiuii klumk 

Suuiiil M of Iwl hlmm aniiuikiil viih 
lull nnil miiufc of uluiik Jmici in 
thii iluy Iki 10 ini<i n iuiiiIiIiiik uniiid In 
nil dkiil) Hill unlikoa ibnluiil dalmia- 
luiii 

Allpiilum fiiHl ilmirn lo n ulltlil nim- 
liliilK nubw 

Afln uviiy thill kim Am II IBrninniuiiililL 
lilui Uiai nf mlUlMT 
Tkiiiuiuhm luulug In NE 

UumlilD btibin riiopk 

Niii<u> no nf AWBHnneimidiiRii Inklup pio- 
«lnl iTuynuako 

Bhutk iHiiLnhiriif luiiililiiii hmii ■niUi 


Jllnlhiot iHiho no of Inm ni»Aw n 
liililHn In NW iiiiinlfil pmY dmob 
IHriilniil lumlilliiR lunnlnl rinwk 

Nnbio on of oliul iHivi'ili'il llin riimk 
Hmi'kihMilliMl Bi ln|||imlu|( IlhoB loib- 
Iniimiwi lilniil 

JliiiiililliiK nnhw niliiiliknl wllli riinok 
Suuiiil iiimilifl lo linvn bcni lipoiil 
Nnlm hiniil ollri riuwk 
CIlFBl lOBI IhmiiI 



UBtil 
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if ana kani al fA& hint tfUa Jiadi — Cantimcd 
LbmIiii BipoitiT Ob«xii.i liai^diimJui limiai bmk lIb 

Ubdnto E ITiitliLV i 11 lIolbrMii Phoak pracaiM bj rauuig ■ound 

do do . II Ilinlro Uuodilnw wood 

Storktim do bumc |» lamn oul Dull inniDliiig oouiid iii I iiiiiodiiig bhiiik, 

ot nou think it Hnannilal fkinn liuikliiifh 

Woothv W O Cknv Uoi doL|iing on IIcAid laiiUo niuibling JU a dwk, 

■now oil ina eamo out of ounr to uo nh il iL nmi, Uilii 
rtiock anno 

Oonigo E ni hot . Iiinc Ankcntd bP luno libo kMomolivc coming nl 

tun >41101 

SinlaRaibnii I A Dodgo NiigUioia Biuiibliiig mot hcfon idinrk 

Lone Fine, Ne- O F Hdi« dviio . blight rumbling oouiid like wind blun mg 

\ Ida 

Billant, Imn DC Pukett home . . Vnokonndnp Tiibl indmhnnol initliquaki' 

Cauiil\ «iN loir, dintant, nnd inma>diig imii 


TIKIIILR UNDIFr.mONK OF T1IR (iliHIINH. 

The eoibliMi ivt^ gencintud at the fault part thiu Uie caiUh'e ciuat aith a \cloGily ol 
pobaUy horn 2 to 3 bloinelcte pci BKoail The unilulatuma of the luifaiMi iluu to Uio 
paviga ot bueli vra\ i s wouliL be eo awiLt liurt Ihej would acaiooly be ob^ci veil visually 
Yet l]^ie IB eoiisiiknehlc lertimouy, of a eonwrtent and ludqi^ent choiaLlci, that 
mueh dowel unilulatuma weie ob^ived Tins toaliaioDy oomce tioni \aiioua imila 
of tho legion dirtutboil, end a gieat deol of it le postivo and unoquivocal ae to whab 
aBemed to be the tort The cvkleoeo uuliratce that time la aljpo of awe m tho giciund, 
in the lo^n ot hi^i mtcnbity, wliioli hee not yet bren aullieicntly loeogniieil, and Uio 
oiigin of which is obaeuio Some 20 oi mue olnorvEbona boaimg upon tine dass of 
phenompna aie heie summaiily iceoided 

Judgmg liom tlio desaiptiooB given, Ihoso wavee behaved like undulalums ui waLor, 
with an obOiUatum appioximatdy noiinal to the suiboo Tliay wmo foi tlio most pail 
obseived on alluvial tiacle, but eomo of Iho lepoibi eome horn disliirte wheto Uino le 
but a tliin vcncd of alluviuiii ot eoil uiHin tiio loeha It it diould piovo, on Uio hasii 
of inuio abundant cvulinoa, that these waves aio pouuliai to alius latul basuis, tlu's 
may be oxidained as lefloctuuM fiuin the loeky dopcaot eudi basine II a bowl of lii|uul 
bo tapl aniaiUy, vilaalioiii aie inaiiguiakd in tlio iigul bowl which liavo a bjicad bo 
gtiMl that llie eocoiulBiy wavcb geimaitil in tlio liiiuid pan out lioiii all pails of Uio 
walk of tlio vessel "onaiUy at tho suiic indonl Sul the veonihuy wasxw thus gpnoi- 
aUxl in Uic luiuid have bO "low a lale of piope^Unn Uiat they oio quite apiiiuenl to 
the qje, and in tho (onUiil pait oL tlm suifacc of tho liquul, whan Uio naves iiin'l, llieio 
IS a violent cominobon 11, iiislcnd nl a howl of liquid, we havo a lock Imsiii hlknl with 
waloi-satuioUbl alluvium, it seems piobeblo tliat a uniilai ellrct would bo pioiliicid 
111 a nmdiflcd degree, mid tlm \ imblc waxes at the buiface may base hod such an niigm 
But wliotcvci be then oiigm, it is niqjaiiMit that they must bo a laigp fuLloi in damogmg 
bliuetuics ntnoled upon the pound in which thi^ oecui, and u laiamg Uio iqqiaiisil 
mtcneity on an) ecalc baaed on dcstiuctisc cfipcts 

Fnshunta, Hwnhoidt County (B E Shmn; — lly uchaid loised up bulwpcii 2 and 
3 tact like a big bieakei oommg m 

Pandak, UmnheUt County (A W Blirkbiiinl — Theoa who claim to Iiavc boon out 
of doois when the ahoek eomo, etolc that the earth tubb and fdl like the wevee of the loa 

Foil Bteg^f Jlfcndocmo County (0 F BoiUi) — A ninn walking elong the eheel was 
thiown dona Ilia le positive the waxc tiavded eouthweet Tho pound iwniiiipiinna 
weio 2 and 8 feet hi^ 

PauU Aima, Almdoeuio County (W W Fuibenke) — The pound movod m undu- 
bitug awdla or waves, riamg end foUng 
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iSfiHla JZosA, ftuRoma Cmmtg (Mm Tiorkr) — A mnn saw lui ciulh^avo 2 high 
Cntah, SaamHtt Counb/ (C L Jcifipv) — TIip miiIiux. ot Lho iiiiLlt \tu\ccl like watci 
Najn, Napa Coualg Uull) — 'hinso whu i\oiu niii of ilnnib sny Lho tiups bpuL 
the shock oaiiio liko a wave ot llio oriMii 

PleaMintoa, AbuiiedaComly (Mm F — V lul} iit>.u PIi iisiiiiluii niw Hip ruth 

go ui WRisn like the oecui 

5flFi Fiamivo (Uu F IjocLp) — A fiipiiinn oL llip iiigiiip hou^p 1787 Wnllpi MLiivl 
Boiil I lie gioiinil wisil in wiivch 

San ifaleo, San Atalao Ceunlg (Mi Miixeril) — TIic piirLli iost‘ •mil fpll like the Hwcll 
of the aiia, llic ••wpllb Iniiiig ohoiil 3 fn*l hi|^i 
Satalaga, Sanln Cbua Couiily (IjOuiho M AlkuiHiin) — DihUncl ll•lvps imsl ovpi lho 
giouiul flora noiUiwisl to nniUusiiL, the cMiIuinl liccs using uml lulling on inih wave, 
like ships at sea, wlulo tlio cicriiio jnilis nhmg Uiu iiuil hsuipci this wiiy ami Lliat, aoiiio 
suoming alinosl lo tuiirh the pniiiul 

Santa Cbua, Saubi Cbm CauHly {\ fl Siiyiln) — Mi D.ui 1*ipkpi mg, living a mile 
Miutli ut Mania CSIain, hays tlial lho giiiiiiul insp ami li>ll m wiivi'b nixnil a JimiL high 
Olhi'is sny llinL the (noluuils sihmiipiI to lie ngiliiLeil liy n wiMe-Iike miiliini 
iSiiA •fuse, Santa Clata Countif (W H IhiPNi) --Mimy ix'isims kaw wavi's in the 
ipouiiil Sifting out psogginaticnn, Llipso i 4 i|KAinl to 1 m' lalliPi iiuhp lliw a fmit in 
liei^il 'Hu* lipsl olvicswi pstimaLoil the (hsinnop lioni piwL Ln iii‘sL at (III 1 ch> 1| ollins 
mueh less, hut llirr mini have Ixsai giPuUr, liw IIutp is nn pi'uIpiipp whiili shiiivs any 
such voilioal oinoln ns would luivp lassi pimliipnl by shiul iinvPH A guofl nlr>pivpi 0 
iiiiloB sniitliwpsl Ilf Man Josp diwiibril Lho ivavcs as ihiioIIpI with pis lain lieo lows which 
aie uuillicasl niul aoiilliwcnl, and the waves iiiovcil boiii hnii al iigliL aiig^ia lo Ihc lino 
towaid Sun Flaiiciaeo Anolliri imimn, 0 niik-f nmUiwt>sl fiom Hun Joso and looking 
aoiilh, saw Hio waves (whioli ho thiiiln weio phsL ami west) (uinmg lowanl him, and 
luaum towaid Ron Flonewro, Init nhoiil llie niuUllo of tlio tpinkp thoap were mol by 
ullici waves oiul Um wholo aiirCnra ipapinUotl liillneks oi orust apna, aiul llm lioo<Uips 
waved wildly. To Uio man to tlu oiniUiwpsl of Han Joso, liuwcwcr, tlio kii.» of Uio ticca 
wwo almiMl Bldl, while llio liiinka waval aumously, 

Afwidion, Santa Cbua Comly (G A. Waiing} — A loily niioilH hcciiig waves liavel- 
mg Boulhw^ along the dnvoway, and a man rciKiibi nsnng a heavy wagmi move baek 
and foitii aeveial limes, 4 or 6 fe(‘t along llie chiveway. 

(Iambus, Santa Cbaa Comlg (V M HigliUi) — Tlsiiilo out of dims at Uie liino alalo 
that thcio wm a visy lapid wavisJikD iiioliim of tlio aurlncp of llm carlli 
IPfigAt, Santa Clou Countg (Floia 1C Ikswhei) — Mi. Diaron, mii iipigjilmr, iietc 
anil Blood by lira wmdow, anil ho cleolaies lhal the gioimd loao iii waves 
CoyoU, Santa Cbua County (Q A Waim^ —Near OoynUi a inau leiKiila Iwvnig 
BoenanoilliwealrBoiilhcaal fenoo movo ni a wavc-likp iiioUan, hegmiinig al soulhnn end. 

Poiemm, Am Bomio Camtg (G A Woiing^ — Towaid Hie Ciniega Liino Elina, 4 
milea aouthof FaieonoB,aiiianiqKHlaBPcingawa\cooming wpslward Uiiu a giam field 
San Lubiu, Montiuay County (G A IpYaimg) — Weal ol Ban Lucas Uie waves aero 
leputod to have been seen niovmg aouthwaid oviw the hills 
San Luu Santk, mat PotAora Pou (O F Zollinan) — Mr Mills btalod that tim sur- 
faoe of the giound luavod up and down like the waves of tho oacan 
Mondata, Ftotno County (Q F ZofTmonl — Tlio pooplc who obaeivod tho plaina at 
Mondota that thoy aawmod a wavo-liko aiqieaianco, and that tho tiaina me and 
toll oa tho imdidohoiiB paal boeoaih tho tiaoka alu alaliad that this wavnJiko 

appeoionee waa eoahnod to tho noiUi and aoiith movemouty tho onat and weat motion 
bomg move m lho nature of a tieinar 

Vtioha^ Tutana County (F A Swangor). — lho movomcnl of awdl and foil of wavo 



FATII0&1SNIC EETEm (»' HOIE KAlLTIlgUAKE. 

A euiioM Biiil toitiiiuitdY tiivul affeotof fhfl cutiiqiulEe was the pioduetian of naumi 
Thu was obaaivcil especially in the lag^on of idowet motion ot lha oaith, bcyoml the 
p ynp of dmliuetive ^ecta, bub ono oi two oasca bang lepoitocl fioin tlio icgion ol 
intensity The aicknoH piodueed waa in moat eaaih appaicntly siiiiiloi to dli- 
bioknm, and aseiibable to the swajmg of the giound In the few caaea which oceiuipil 
in the legion of quick motionj the inmw»A uaa nioie pobabi} due to noivous shook 
Biief mAniimi la heio mado ot the caaca lepmtod, tho theie uoio pobsbly many othol^ 
At Ruby, m Snkiyou County (R E linden), intensity ni-II, poiauna wcic slightly 
nouaealed or landued dia^, but Uia feolmg past instanUy At Upton, Uiskiyou County 
(E R DiwaO, mlcnnlA' IV-Ul, peoide fdt luasiek Hi J II Robala, of Yuba City, 
intenuty VI-V, lopoita that 6 peinona on hu ptooe wcie made quite airk In bloiyaF 
YiUo (R R WatM^tho dunk eouaed a diaa\ feclmg AtStoekton (E Iliif^ics), in- 
tensity VI, a ii onqiriMAHii numbei of people aultaed bom nausea and diaaiiicss, with 
hMuinhw, fm a tune afloi tho shook With aomc thofio disagiceaMe b\mplom& pn- 
autad all the followiiig day At Modesto (E Hu^ies), mtcnsily VI, a nuiiibn of 
people wme aftootod by symptoms aouiowliai like tiicae of aoasuknoba foi scvcial liouis 
altm the shock San Fianeisui (Hisa F Looke) hba E waa nauseated by Llioeulh- 
quako and lelt pains in hei heoit Scvaial people weto nauaeated by thr motum of 
the giound at Fcseadoio, San Mateo County, mtenaity VUI-VII (O A Waiiiig ) 

In Bear Vallqy, San Benito County lO A Wmmgl, intensity VI-V, a man ouL-of- 
doois beoBino diiiy and nousaatod, but did not at tho time loaluo tho cause Thiu 
the Bouth end of the valley aevmol people became diiiy Beisvcbn Mcmlota ami Oubt 
I mga (Q F Zoitmen), inleneily VIl-VI, many petaons eiiftnecl bom a imusoaliiig een- 
mtion At Oonqjo, Vieena Qomni^ (E Fiekntt), intensity VI, Iho oniLhipuko inoilo 
Bomo people auk at tho atomaoh At Santa Baibaia (J A Dodge), intensity III, a 
woman trim was out-ol-doas at tho tune of the ahoek waa made digliUy duay In 
Oudneivdlo, Novnda (J A Reid), inloiuity IV, a number of people ooniplomod of 
a fedmg ot nauaoa sdiile eating bieaUuL at tho tune of the eaiUiqiiako, but Uiey felt 
no motum At Yninginn, Noyada (0 D LoudeibBcL), mtcnhily IV-IU, ono ixnaon 
mqienoneed a diiay sensation At Lone Pino, Nevada (K S Deoiboin), intoiibily IV, 
a good miiny people when thqr first fell the diock tlmught that thqy weio simply dia^ 


EFFEUE OF THE EAmUUAKB Off ANIHdTE. 

Mini Finatte Lodke, of Santa Qua, haa mteresled hmsdt m an mquuy into the bo- 
havmr of animola at the tune of the oaithquako^ and haa piopaicd lengthy notes reciting 
ineidaniB which wme xeported to hoi la tho cfioct of du mam di^ and the oftei- 
diocka upon anunals in voimua paita of the Cbaat Ranges estendmg bom Santa Roaa 
to Santa Oui Hn notes, whu^ lofei chiefly to demeehcated ann^s, fonn the basia 
for the foUowmg aummoiy atatoment 

Hasa — Hioiias whinni^ or anoitod faafore the shook and atampoded when tho latter 
was fdt, soma falling owing to the oommotion ol the ground Eoibob m hainoBB 
bi^toii^ and ran away, while otheii atopt and aeieamad Soma honoa with iidoia 
in the aaddle stumbled a^ fell, olheiB stood and duvmed A mula neai Santa Roaa 
rafuaed to eat all day A Eaimm m tha mme naighboihood obsuvod bia hwwMf moviiig 
about, whinnying and anoitiiig, and called to ha bqy, who was with them, inquumg 
what waa tha matta, bub bofbro the boy oonid answa he fdb the shock In a stsMn 
of 80 hoEBea on Alabama Btaoet^ San Fianeiaeo, aU leaiad, amated and jumped before 
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llic sloJilc-man, wlio liul jint fnl lliciii, kiiuw llio oauw of llip boulilc 01 the 3Uj all 
buL 5 bioko UiLOi lioltin-i luid uuiio towiucl Du* htabliHiiaii, wito lioil lo kuep llunn ull 
with a pilelifoik Hcxinnl hows at Iho x^uiiiiii oiigitio Imjiihth of llio Haii Fiaiiciicii 
Flic DqioiliiiiMil bii'niiiQ liiglilciinl niiil Inuke nway Imiii thru ilnlh In sLuliIci 
gpnoiHlIy Iinixi's biiiki* aviiy fiinii IIhmi stalls, uimI miiiu* IiuIiiik to bipok kxisr lay clnwn 

CalBe — Uulllc on llii> lulls caiuo tliiwii to liiwin laxols, luiil in hoiiui kiLnlilu>t ilul luil 
luluiii lo tlic liilh loi sonu* ila^N afUn llu* iluM'k Cowm in fmiials iipar llii> fniill4ini* m ni 
in iiiiuiy luculilics lliiowii lo Llu‘ giuuiul, ullu'is slniiipiHlcHl ami kui alMiiL wililly At 
Ok‘nui cows III Uir inilkiiiK euiitil mio tliiuwii lo Llio Kiounl imil inlkil ovm, uul as 
won Oh tlii'y mulil sluiul Llu*y HliiiiiiXMkHl Tlu* sLainimliiiK oL lom fioin tlic milking 
eoiml vnis iqmiUil al iiuuiy lAiiclirM Hemnl iiMLaiicFs wino ivimitnl wiino oows 
slampnipd Iwlinc lIip hliia'k wiis li It by ilie oltmviT In ollun ohm's pows nluut Lo bo 
inilLnl RIP siuil lo Imw Imsi iislk*^ liofoip Uip Hlunk ami lo liavp lam ilowii na soon oa 
llio bliopk wiia k'll, siiiiir gnnig ks^ milk Ilian usual Two isiwh lusii Diiiipan'a lliUa 
nio BHid to liavo iluxl as n iisulL oi llip Hlitipk Hovisol oows ilinpl prIvos im'iiialnraly 
JiOwnig anil bdkiwiiig ol Liu* ralLli* at llii* linu* of Uii* Hliopk was visy eoiinnui^y ifiun Loil, 
ami in aoinp oims Uiis is soul lo liiivp opominl a lilllu Iwfoip Uio aliiiPk 

Ctth — Vmuius ip[iniih ii'gaiiliiig Uip lu'linvuir ol tola al llio liinn ol Lliii pniLluiiiakD 
ami llio afln-sliopln imlipali* llial llu'y Iwraim* alnniusl Ekimo nislirrl al»ul wililly, 
wiUi Ijig (Alls ami luihlliiig Imrks, snnw liul in dark poiiiqih ami nlhnwiso bdiavnl 
abnoiinally, amno disaiiiiaiiipil for irvuinl clayu alln Ibo duick Jn llm alln-slioplui 
eah sppiiinl lo pnrpivp Iho liismn lu'fini* pmiilo dul, and oioiioliisl in fnghl or lan 
Al Olc'ina 7 pals wnc mil nopn for 2 diiyH ^Uv Uio Rliook, and In Alamoila aonio oals 
disaiiiiciupil loi 8 dayH Romo onnioil oft llirlr killons 

Dt^ — Dogs gonpially bppomo Rlml Iwfoio Uio aflar^iocln, ami botloxl, wlimoil, 
nr mn to cover Afln Uio aliork aonio lan away ami did nol lolinii for a day or aovoral 
doya Romo borkod al Uio liino of Uio sluipk anil ran about willi Uiolr laila liolwopn 
tiunr legi Many houidil Uio inoUsiLiun of Ikiimph ami Rloyed pIom to pooplo oflor tho 
diobk Ono clog nmi Hanla lloHa ion about Iho Iiouao fm 10 memub bofmo Uio diook 
WHO fell, and Iheii jumped uul of an opon wiiulnw down ono Rimy lo llio ground Bomo 
dogs wao in an exoilod poudilion, iiiiinlng olwiil vaguely tor mino lima oflor Iho ahook; 
ami Uns was ippraled al Uio ofloi-RliookM OUuaa lan slmiglil away al full opood. 
Bomo Inlehm Inouglil lliolr ]iupiiu<s lo wliat appmontiy samiusl lo llimii mfin quoiloia. 
Homo look to Uioir lieds fen mveial days aften Uie sliuok oml oUiois lefusod to eal Tho 
moal common mpoit legaiibiig Uio boliavlor ot dogi sraa tholr liowbng duiiiig Uw nlf^b 
pipppcling Uio CBiUuiuako 

CAioLm — CliioLm gouomlly ran foi ahelloi lo Uioh Imumis, with Uioir wings oub- 
atioldhod, aquavdang 

TFdd CBifmab in eoi\/hummt — Tlio wild oninuda u oonflnemont at Uw Ghutoo, Ban 
Fianeiaoo, oiouehod icmainod quiot dunng Iho ahook, but loarod oThir it who over, 
lod by the cdophaal Tho dophont also loai^ at tho lima of tho aAor-ilioclia. 
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ThclO 010 ihico ^ypn of lamMidoo kooum in the Const Rjuiee^ Foi con\cnipiico 
in leleianoB thoy noy bo ilMignntod on ilanchis, enith-sliiinpo, and oulh- 

flowB Tbo &8l Biul lost of thew me of somewhaL exoeplional oecuiicnce, but llio 
Mboiid 10 ONOceclmg^y oominon These laudalidce me of geological imporLaneo as on 
ogeno} wpnffiiwmfi in Die evdhitaon of Uie goomaiphy ot the Ouost Rangb of Culiloinu 
to an OKlent equaled in tow olhci icgione, ami it bewincs a mattoi ot intcicst to appic- 
oialo llio i6lo played ^y cailhqiukjn in piomotDqg the cIhuionLv oL this agciuy Tho 
actnity of all lluec Linda ol landslulea is lolalod diicrtl}' on iniliioLtly to the oaiLluiunko 
of Apiil IS, 1006 In oidei to xpinccuite ontain jiliasca of the lehlionship, it mil be 
ot oilvanlogiB lo <ato buefly, in a geiioial way, aomo ot tlio chiiactciisLics of tlieso dil- 
fciont lilies ot laniMulrs In doing thia, iducnoi. will hist be marL lo Uio must eoin- 
inonlv oecuiiing type, tho omlh-sliinip Tho otlun two may then Iw etuioolciiacd by 
cnntinal nilh tins type 

Unflu noimal oonrlitiona, emlli-alumpe appeal cliidly as rcnliiiei of maluio niopos 
which Bie in adjuetinonl to the radinaiy piooeatfo of lain oiouon Thqy me al><o found, 
hewcvin, na notable fcatuica ot immatuio alepea, at tlie baae of which luniiontal ooi- 
inaion is aolive, oa on acorchirs ond alaonm-cliffb, supplanting uiulei ceitain oonditioiui 
tlie oaithnavolanohe wluoh la ohuifly lound m aueh uLuabona On tho matuio dopca of 
the Oonat Ruigps oi Califaiiiia, undo piosont chnutie oonJituina, the legnlith oi nimitlc 
ol doeompoaod lod^ on the nioio common locks, eppeme to bo Bocumulnting at a aomo- 
nliel lOBlo into tlum tho lain-wash can icmovo it Tliat eveesnu'o ncLuinuIalion of llui 
icgolitii appuub to bo on iinpoilant footm m piorlueing eoiulitaona conduoivo to oaitli- 
dumpb Tlio clunato of tlio icgion la ehaiacluucd by a pionouncod altoination of 
diy and wet acaanna In the aumimn tho eoil and icigohlli on Ihe hillaidca mo diicd out 
lo a ooiibuleiahla depth, in mans cases down to tho unikilying iiiio loeL, end as llic 
desiccation pioccecla the anil rJuinka and ciAeka The ciatLs tliu foninoil pcimit tlio 
icady aecc« of tho onilv winlci xmiis to tho doopci pmtionsol the soil mid icgolitli Tlic 
eonctaitialioii of tho ontiio imiifoll in ono half at tlie voai ib al'ai nuno concluciio lo tlio 
satuiation ot the giound tlien it it wcio diabibutod tlniinul the joni Tlio ehinalo 
IB Ihub a contiibutoiy factoi to the piovalenoe of eaiLh-slumpb 

A factoi of looal iinpoiLonra la tim chmactn of the iindinlying geological fomuiliona 
Whoic theae conoibt ot clas’a oi ahalch, eaith-alumpa mo much iiioie hahlo lo be inau- 
guiotod and to leoui Ihon wheic tlio locks haia; htUe oi no cliq in them Tlio umcigonce 
of apiingi on hilKulra is oleo a huitfid cause of carth-elumping nlicie otlici eonilibione, 
pailiculaily the Inst mentioned, mo lavoiablc Anothei Lactoi may be the icccnl eub- 
jeetwn of the hill-dopca lo giaaing and tillap In gcneial, himrevei, thia inloifmenoe 
with natuial oonditiona appoaib to have bm oonducii'e to oxce^i'o coiiasicm and 
aapping^ lathei than to blumpmg Gtonog and Ullago lob the auifoee of its natural 
piotection ot dead ginn and uthn vqgeUtioii, which in the cmly wintoi eeaaon fa*nil to 
lealtain the lapid flowof tho imn-aratci and ita eoneontiatum in luioa ot ooiiaaiveiielivity 
Now hiiBB of ooiraaion me thus mauguiated, and wheio tho lockb aie but blif^i^' eohment 



iriNOn GPOTtmiCM. htkMlH or TIII> KVUniQUXKI' 


.Wi 


new (vunuiipliic Iniiiis, of llii> kul-Luiil lyin*, nie oxolwil wiLh s|,iiihiiK i 4 )iiliiy 'ilih 
loiinniii iniMcvi h siiiiiiMiiiui (oiii|ili(iilifl liy mi Llir*iluiii|iiig( 

TIu' luliiilv ot iai 1 Ii-Muiii|iiiik n*< n ili*fliniliituiiuii iiiimhss is, mi ki'iipihI, n liiinliiiii nl 
llip aiiuiuiil (il iiUiiliill III any ipM'ii lliiih in llii> wiiilei iii IKSIl IWNI, in wliii'li 

llu> laiiilall was l•\l 11 ilulllnlly limvy, mi lli-^iim]is lliiiinnl llu‘ (iniihl l{.ui)vs nm 
null'll iiiiiii' ■iili\i> II 1.111 III M .iNiiis III mu mill 1 .UI 1 I 11 II, luiil iiiuiiv new iiiim mu siniliil 
III nil hurli iiulh-sliini|is llii' •«liiiiiliiiii willi wain nl llu' Mill mul iiivililli, anil in siiiiii> 
inn's III till) iiiiili'ilviiii' lidinaliiins, is nn inu'iiliil c iiiiililuin 'nils milii is lIu' muni 
offi'iil III liNisi'iiiiiK III ilisnilif'iiilnij; llu* nuilmiiil iiir|Hua(iiry tii llii' slip IL ih nlsn n 
iiinliM' iMim'i nil luniiiiil nl llii' l.ujv' tuUliliiHi wliiili il iiiiiki'a In ilu' wi'iglil nl llii' iin- 
hlalili' muss, mill il is a l.iaiisiiinlin|! i 4 U'nl nwiiiK (n llu* lliml in plasiu* milini' wliii'li ii 
iiiiimils 111 II 

'riiii iluuni'lii Ilf I III' iiiinimi'iil in 1111 cnilli-^iiinp is iiiiLc'WinLliv llu'iuniiiiil niiivi'il 
ilin|is nwuy liiini llii' hlii|ii' in llii' Iniiii nl u lull, li'iiviiiK ii liiiiuLe 111 liiiist>,luxss|i|||iii| 
M'liip ini'iinnkiiii' I he Miiiki'ii aim As (he niiivi mini's ilnwn, il k^'iiiiuII} I'lieniinli'H 
III!' ii'sislame nl iiiiiii' sialile |niiIiiiiis nl llie sIiiin* Im'Iiiw, iiiiil ih liius nnwili'il ii|hiii 
ilsi II 'I1u pliisiie muss IS 111 lliih WI 4 ' ilelnimnl, iiiul llie ili'lni mill inn niniiiinls ni iniiiiv 
I'Usi's In nil I'lliHliM' inlulinii nl the immsl |Nirliiiii iiinmi b ImiiAiiilnl ams ' 11 u> hiwei 
INiiluin Is lliiiisi nm llie pussivii kiiiiiiiiI aI its liiwei iiiiukiii, luiil llie sIn|H' nl llie mii- 
iaie III Hie imivisl imil is |■l(lllly liiininislml uiul in 11111113 ' ii'veisi'il Ih'lweeii Uie 
lexcisisl slii|M' liiiil Llie liiininifi sriup a ili'piiMiUiii is llnis Iniiiinl wliirli iiiuy Insihiii' 
a piHil llie eliiuif(p 111 Hie sln|H' LliiiH lirrusumtsl gives use In Lhe buiilsliile leiinei' ' 
'riiis kiml III iiiiiMMiieiil innx Ix' slnwly miibminiis fm mnsuleiiilili' |m 1 mils, in il iiiAylx' 
liHiil, ileiM'iuliiig iiiHiii Uu' supply ol wilin In 11 slumping iiuil Hu immsiu'iil niny 
lie ii|imlnl nl vniiniis levi'Is, giving llie h 1 ii|io nn lUTgiiliiriy hIpi>L hi U'iinois^>innfile, 
Aiiil if the iiinveiiuiiiL lins lieeii 1 eeeiil, iiuineiniis eiiu'kn mul lisumn linveise (hose lei ims's, 
IMuliciilmlv wlune they hienk nwny linin Hxi iqiixi limiling srnii>. 

'I'lie iiislnlnlily nl lliii muss is nn isM'nUul Imline nt I In' millHdimip •When iinL 
ni'luully imiviiig, ils iiiiivi'iiieiiL is immiiieiiL nl nil Unusi, kil wilh viuyiiig ilegn'es (if 
iimnineiioei ili'ix'iuling ii|ioii Inrul eumliluiiis Tins iiisbililliLy mul iniiiiiiieiu'e ol iiiovi>s 
iiwiiL IS inie ol iiiiuiy slopes wlieie no ueliiiil mi UHiluiiip Iuin n(iiM'Ai«l, lull when' iiuivp- 
iiu'iil iiwy Ix' iiiAiigiiiulKl la miy liiiio liy mi exeeiiluinnily lusivy wiiilei nr hy wimo 
Ollier pimipilnlmg euiM* Hevrrn emUiciuAkni eiiiisliliilp one nf Uieso iiiixiiHtaUny 
emiseu 'ninuiul Ihii OohhI Itmigi'sol CnlitinniA Uui sninlL resulunl sbiliililycil iiiniiy 
fsiilh-sliim|)s WAS iimennie liy Uie vUnAbuii ol (he ginuiuL nl Hip lime ol Uie nuHii|uake 
nl April IH, mill they weie ciiusnl In uluinp finwnnl In inany ollun iiisUinis's lu'w 
emlh-^Iuniiis wine slmleil, owing to Uie sniiio geiioial emise Ih'sulPH Hie Piulh-4uiiip 
iiiiiveiiu'iils whieh wne Uiii iiiiiiushnle ellei I of Hie euHifiiiahp sluiek, Hune wem ilinihl- 
less ollu'is whieh weie iiuhieelly leleialilo to Hie mine eiiiiHP. As will Ix* hliowii in mi- 
olliei finil nl this lejKnl, one elleel nl lhe omUiriunke wns Uio ilinmiginiieiil ol Uie 1101 mul 
iimyenu'iit mul miuninl of flow ol umleijpouml wulein, the geinnal losiill lieing a lein- 
ixnaiy iiuueuse ol (low Iiiusiiiueh bb many aaiUi-Blumiin ilepeiul lor Uu'ii wain u|kiii 
siJimgs, Uieio emi Ixi lilUe ibiihl Uial Uw inormscil flow liad ils elleel upon Hu'se, micl 
limiiwlefl llieii nclivily Heveml (layu 01 poMbly weeln of lei Uio shoek ilwlf 

Anollwi way in which Uui shock conduced to Iho aelivily ol omllHilumiis at a Intel 
date tlimi the <dioek itself wax liy opening eruoln mul tiiun londining llio i1ep|ipi imilums 
of the uinlalile mwA moie neemible to tiio imns ot Iho following winter The movo- 
menl of eaillHilumps al tho timo of tiio outbquakc wan abnmmi^ Imge and sudden, 
thus lemhng to tlic dovdaijmont of numoiotfi (qmi eiaoloi, not only in tho landidulo 
inoim, but aim m the siuiounding nhipeB obovo tho limiting nemp Tho olloot of thin 
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would inevitably be the enJugcment of the aioa ut the elide in the not acebon Bmi- 
iluly on many silopu, pniticululy at ijointe not fat dihtnnt fiom the Bift, nuinoious 
ciocLa WLic opened without actual slumping of the gioiind oceuiiing in ron^ueiicc ol 
the 4 iodk, but the conditions wcie thue innvalcd foi tlio elumping luoccsb the following 
wuitci Duiing the wintci i 0 lN)- 10 U 7 many ouch alula wno ippoilcd in a gcnmol way 
Untoitunnlcfy dutailnl iiifoi motion as to Ihon oceuiuneo b as yet lacking It h to bo 
noted that on cvocplionally heavy loinlnll eon^ued with tho coiulilions oslablidioil 
by tlio onithquako to pioduco these loniUides 
In tho t^pe ot laiuUido thus lai eonsnlorod, tho contained wolei, which le at oneo in 
pait the caiKO and tho mcana of tho moicnunt, aceumulates lelatncly abwly, and it 
vaiua with tho season, tiunc being usually a moie oi loss fine dioinage fiom tho lowci 
poihon ot huch slides Thoio aic, huwovoi, othci landslides which oie due to a rclativoly 
laigo and sudden acccsaion of w^n to tlie iinconodlulated maUniala of a dope Such 
bu^cn occoMona of walei may be conccisod to he pioducoil in a vaiiely of ways, such, 
foi example, as a bo-callod "cluudbuist" in a dcsoit canyon, Iho alopn of which may 
be hca\il} mantlofl by caith anil loo^c lork, oi tho tncnking of a baiiici wliioh lotains 
a bog 01 othci bod} ot watw Foi the picsent puiposc, howcvci, which is not that of .m 
exhousliw syhlemalic disoubMon of this class of phonoinona, il will be siiHicicnl to take 
note only ot watci which is expelled horn (ho guiuml by Iho cominessivc action of the 
ooithquake iJiock Such land*juks may bo disci inunatcd fiom caith-slumps liy icasoii 
ot their gioata mobility, under the dengnatum eailh-fln» Eailli-flowh dilfn fiom 
cailh>slumps not only in Uui much Inigei quantity ot wxlei mvolval in then mechanism 
oa a moving mass, m tho suddenness with which tho wntn beooincs cffieient as a tions- 
poiling agenev, ond m tho lapidity of tho movement, liut also in the Inovily of llm 
entiio pioeess, its finality, and its non-iecuiience 
Bcb^ theu two (3 pes of landslides, theie is still nnothei, which is immedialel} neso- 
ciatcd with eorlluiuakcs as a cause of movemont This is tho slido ot diy eoith and 
lock uixm piceipitous olopm 01 then foil from difts Soil ra othci looso foiins of cojlh 
may poilieipatc in auch laiulslula, but the matoiol is usually compoHcd ehiody of rock 
which becomes incieasm^’ riiatteied with tlie inogim of tho dulo Bucli landslules 
will hcio be lefniod to as eailb^nlaaehef Thqy me distinguishod from both oeith- 
dumpe and eartb-flowe I7 tho chniadoi of the mateiuil and I9' tho olheneo of water 
ns on esbcntiol factor in piodueiiig movement They oIgo diQci usually m the moiked 
ocdivity of the alopn on which th^ oeeui Huq' didei fiom eoi th-slump% but iceemlilo 

eoilh-dowB, in tlie finality 01 eomi^encsa of tho movomont Tbqy oio not piogiiMivo 
movementb, but sudden events, and thoo is no lecuncnoc of mosonicnt of tho matnial 
involvod, oltho the axalancho may locui at the wno plooo 
Seeidcs thesi thieo typn of landslide, anothei ou^t peihaps to ho icoognircd This 
la the foim of aiipeificiol coith movement wliidi occuiied m oonbequenoo of dm coithr 
quoke oliock on the alluvial hottam-landa of many sfieams It may oppropi lately be 
dcsignatcfl on eoi/A-fercA It x'aiics fiom the opemng of a meie ciock, with a slight 
movement of (he giound on one 01 both eideb, to a vioknt and complieaM dcfoimation 
of the omfooe, ibually aocompamod by eiacks and open hsbuies poiollel to tho bond 
of the noig^boiing abeam tieneh ThoN nocks and fl.snues out the giound up into 
ohipa 01 piisma which luidi towaid tho sbeom beneh, or, it may he, toward on aban- 
don^ slough, the Imoh usually being aeeompanipd by a rotation of the piiem They 
me disbnguished horn all othei fonna of lond^ha by ooouning on pmhetly flat giound 
and by the fact that they me ^qimendy lefoohle AiceUy and oolely to the honiontal 
jeik of the emth movement duiing the emthquoke ahook 
A biiof account, whioh m aomo eoaea amounts only to a mention, will now ho gixsm 
of some of the vmioua kinds of laiulslidcs act in motion by the earthqunkq 
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CAirrii-vi VLUfutite 

EArthHlvnlnlulu^ wlio uiu'^hI cliu'flv nloiig ilio bpa-ehns of llu iimsI tiii tlii> iiinnifiig 
ot tlio poiUuiiiiikc, tlio Miiiiu nlsii uic uiinl iiii sIihii nui}nii<» wilhiit Llu* iiniK> nl lii(|r|i iiiU'i>- 
uty On llu* oixisl Uu* nul1i-a\’nlniulii*i m*ii* Im I he* iiuisl [latl siinply nn cmh'iiIioiiiiI 
intuU'iil 111 llu* iiuiiikil pilin'^ ol rlill lucv^iciii \Vlu‘it‘ llu* iipliiiul iil llu* Uimsl |{iuihu*i 
npinoiirluib llui slum*, llu* luni/niiliil isiiii.isiciii ol Uu* waves iiuiiiiliuim a hli*i*p M*nrvlill, 
anil llu* ii‘M*wiiii 111 llu* •<*iiri*lill is i*lli*elL*fl li\ llu* iPiuiiliil ihi‘iiiipiu*i* nl nulli-iiviiliiiK Ill's 
iliu* to llio iimlisniining liy llip •usi, mini mini wiUi Uu* disinli'Kniling uLiim utalnuis- 
plu'iui iigi.iieu*s Tlu'ii* nil* Lliiis iilwnvs ii|Min lIui Inco ol Llu* dill iiiiissi*h ul cmUi in 
luck, llio lull ol wliidi is iniiiiiiinil aiul may isisily lx* iuc*eipiliiU*d liy a m*\'uii* duuk ul 
isulluiiuikc* 

Tlui iiiusl iioUibli* uf llip pailli-a\aLini‘lu*s«KiiiiiPil wimp lira Msirslills nii* lilgliml niul 
hli*uix*sl 'Ilib Iuip|M*iita on llu* csuisL ul IIuiiiImIiIL Oniiiily, lx*lwis*u Cbim lli'iulnniio 
niul Puinl l)i*I|puhi Nnl iinlv an* llu* ilitls Iii'ii* iwulimlarly favniuhli* liii Ihikp pnilli- 
aviilnnclun, Iml Uir cnnsl lusi is i*lii*s* lu llu* liiu* ul llu* laiill wliuli puii*uil lira nulli- 
(piakc, niul so ipn*i\isl an owplioniillr H'vtw sIinkiiiK Km inaii^ iiiiIini ul Puasl Huso 
WHS a ip'iwinl HlippiiiA 111 link anil nulli iiilu Uu* si*a, iliiwii mny piiH-ipiliiiis si-iirpliMs 
iiiiuSiiiK up III owi J,I 11 NI iPf'L III lipiiilil Jk'Lwissi Hlu*lli*i (^ivii luiil hiiiil Aipin, llu* 
spiirplills UP luil Ml Ini'll luii sa piiiiliniuiiiM, lull Uuno was iii*vi*iUu*k**«i n vis y Hi*iu*iiil, 
aiul Inonlly Lii|a*, hIuiIiIiiik uI iiiaUsiiil hum Uusi fun, iiiul llu* hph aiis iiiuilily lur iiiiui\ 
cluys aTloi Uu* isttUupiakp in nmnkpiPiirp of llip ilr|ivlmii nl Uu* ill>liils uimii llu* hlum*, 
wiUiin ranip* of Uic ollark ol lira wavra 

Kriiii ruiiil Aiisin suuUiwaiil In Kknl llnwi, tiu* pIiHh an* low, U'liijj lur llu* iiuisl iwil 
iiul in pvppsH of 100 Ipol J'luUi-avnluipliPs wpto iravctlliplivi nl puiiiiiioii (xiiinviiau 
ailing Uiis slivU*Ii of raasl Hiiiilli nl Kml Uomi In Ikulpfqi llisul lira olilla me ngun, 
as lar as Hip iiuiuUi ol Uu* Kiissiiui Itivis, ivvpial liuiulnsi lis*l liigli nml vpry sUsip 
ilnp niFUii puUHivnIaniliPs wish pvUsihivi* TIui ropks nliiiig lliis piiluo Nln*lrli ol 
cnasl fioiii Oi|ip MisuliN'iiio Ui Ikalpga IIisul nro pipviulingly HiiiiilHlniips nml iAuiIph, 
On UiP sporolills on Uu* iimlli suin ol lliilinns Day uid wpsl of lira Uiwii ol Ikihium, Uipio 
was a insy gismnl Piuiiililiiig uul fnll ol lira wia-plill upon Hip ImwpIi HoiiUi ol Uio 
(iolcksi (iiilp, Uu* iiuwl luilalilo PuLlwivalniu'liPs wpio oking lira spiitpIiIIs IicIwpmi Uio 
cily anil Mu*isi*l Hock 'Jliw plill lias a loriglli of alxiul 0 iiiiIph niul luigra in lipiglil 
fioiii nixiiil 100 fppl up In 71X1 fppl, niul in pul nlnumt wholly in Uu* sirula of llip Ifprwtl 
(l*luKs*iu*) HBiu*s, wliirli nio iiiplinisl nl niiglPM vniyiiig lioiii 10” In 70” lira locks nit* 
fur Uu* iiuisl iMul inlliPi siifl niul iiipciliinpiil, tlui lluvp nro iiimumiin wrII-ppiiii*nLnl 
aiul iiitluinlpil LksIs hi iIip *ssipfi lliis rlilf ponvngps on lira faiill ill a Ninall aiiglp, nml 
iiihnscpls il nl ils 1011111 piul iraar Muiwl Ifopk TIra olill was spvis nly *dinki*ii nml giral 
c|iiaiitilu*s nl isuUi aiul lopk wno cnusisl lu lall m slip down Tlu* giml paiUi^Iuiiip 
Bl Muibpl Hopk (PlnlQ 12i)c, 11) was aku iraUddy appulaalpd A Hiiuilai hudilpii 
nravcnipiit of Uu* gniuiul cat uiiixl on Uip wrsl nulo nl Mnpod Train, wlusoliy a Inigi* hpp- 
Iran ol lira doix* sank lowaid aiul inln Uip lakp, ami a iiorlraii of Uio bolkiiii ol llip lakr 
WM liftod alwvo Uip huilare by Ura dpIoiinnUoiial lotalum of lira odlainpd giuiiiiil 

To lira nouUi of Mu*«p 1 llopk Urarp wno sovnal small oarlliHivnlanoha along Ura 
clifls, and nonioiouB nocks woip ftniiipd npm Ura bniik of Iho diQs srtuoh will hi fuluic 
ilflubllma load lo hiittrar falh bom Ura elill-facc Noai Ban JMio Foiiil Uuno was a 
liugo movompnt of llip puth on Ura faco of the higfli dilf Oiu CBiUi-avalanolM to ^ 
nniUi of Uu Dovil'n Slulo nbulod alxml tXIl) iPol above lira nlimo anil nwopl Ura bm of 
Uip pIiH, rallying away aovond humlrod foci of loadbcd Uio JiHn ooeuiiod nenr Ura 
conlaolof aBiidatoiiaBi(qxiniDgongnnito,aiidboUi kinds of lodk wno invulvocL Smabin 
caiUi-avalairahoB ooeuiiod foithci couUi on Ura noBroldh. 
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Inbnd tiom Uic coa^t Ihnc wciu numeioua taiLlHixBlaticIics enu-cil Iiv Iho coilli' 
quoLo on the wnlk ot sin p ennyons Ono of tho moBt notcwoith)' oL lhr>4‘ wob on tlio 
noith sklo of B taluiit but ilecp cnnyon wcsl of (AiitlnvUn nnd rlobO to llic line ot llu 
fAult (Flnlc 120v ) Tlu> incln eompoBing Llic sido of the cuijon me llie biUiniinoiN 
bhelcs of tlic MontLiov mica Hie sloiic uses vny stroply foi nbout 500 fivt niul wns 
quite iliy bcfoie the emthquBke^ flltho it wbs eovcicd with spiing \Tgetalion Aicbn 
of buc lock BiipcBioil Ihiu Uin vcgclahon At Uic limp of the shock beioiulcnilh- 
nvalBnclips ncic stnibul, and Uicso ^id puililuilv ilown the iJopc, iwil of llu> iiinteiiiil 
filling Uic IxiLlom ol tlic cmi^un nnil pmt leniiuiiing on tho Ipm stop]) lowci imtiniis of 
tho blopo Tlio Inigrr innvics vniu biokpn oft up neni llie Inink of llip caiij'on Tlioie 
was apiimpnlly litUo oi no lololmn of tlio bluling mA*i The icsull mbs Io goige tom- 
lilelcly the lown pnit ot tlio canyon with lock d5biis, to widen the uppm iMiit of llic 
canyon, mid to cxpouc eMPOhiio Buifaccs ol unncBlhuid lopk 

On Dcci Cirek, in the Santa Oiua Mountains, an pstpnsn'c pmthnaialanclip slaitnl 
nem Giiiily Rock and moved wcslamd down a steqi, ivuiow canyon foi alwut 025 
mile fPlales 124d and 125 v ) It then eliangnl its eouisp Uiiu mi angle of about 00” 
as it cnlcicil a wicliu enn^'on oi Inivpi giadr, aiul lollowiiig this foi anoUipi 0 25 mile, 
finally slopt At the Iloftmann Shing^o Mill, whieh was siiorkcd A fino giowlh of inU 
wood, somo 200 feet in hcighti was inowal ilown, and comod to tho osleiil of 10 acios 
m mmo wiUi fiom 30 to (i0 feel ol iMbiis Tlip tieoa weie horn 3 to 10 feet in diametei 
The inmn ennjon was filhal wiUi emth ami loek loi an meiiigiP wiillh of fiU }'mds ami 
a length of 400 ymds Tlic enliie aicauf Uic sliilu was alioul 26 ncica Tim dilloieiiei' 
in altitude bolwocn tho point nheic the alide hlailnl and the shingle mill, wheio it sLopl, 
is 600 feel Aeooiding to Mi O A 'Waiing, the idulo maleiial has a depth of 300 loot 
and IB ooiiiposed of aoil, clay, and shale Mi E P Chiey, who examined and pholo- 
gaphed this intcicsting cmth-avnlonelic, Ktates that it miipnatod in lock Uiat bioke 
away m pioeoa fiom llie atccidy iiiclmerl slope at the head of the gulcli, leaving a Imgp 
thoatci-like space, the bme, li|^ilrooloioil lock walls of ahidi ncie m dimp continst 
with the auiioundmg giccn vegetation Tlio movement was fasici in the rtsilcv oi 
deepest pmt of the goigo than on tho maigma Tho lock was in gntcial lulnl up lughei 
along both aidca thim m the ecnlci, and man) picocs bccamo entoni^l in the slmuluig 
ot upiootad tacoB A btcop-wnlloil tiibutmy to tho sontticast ot till: mmn gulrh hupplied 
look motel lal to tlio mam avalondho, nnd the 2 sticams jouiod much bis conllueiii glacuss 
dn The matoiinl invdlvoil m tho nvalanehc showal cvciy gmdatiun lioin ]iowdoi lo 
ongulm pioccs 80 feet oi moic m diamcla The auilaco was uneven thiuout Nisu 
tho mill a man waa killed b\ a tiee that 1l41 na Um avalanolic waa advancing 

Ml Gmcy alao lepoits nnothoi emthraiidancho loeatol im the Petty irnieh, about 
4 niiloB soutlioost ot the one jubt dcMnihal llcio ahugp lock mass, nliuh cnilnoccs an 
men of about 12 oeics at tho hcmlwatcis of Caulq) Gulch, bioke away fioiii a Inigp ami 
diopt, leaving a vcituial semp of 40 feet oi mote Tho lock mass m this caao was not 
bhattcicd It piaotiflBlly mmntmncd its mtopity Tho nmiow guloh bdow waa un- 
favDiablc lot lico downwmd movement An t^ block icodjustod iMf, itb uppoi suifacc 
became nemly level, but waa lowci at the foot of the aemp than at ita outm edgpi, thus 
indieatuig that it h^ sutfeied lotatrau 

At a point about 1 26 miles went of the Mindogo sink, on the laneh of Andrew Stengel, 
an omth-avalaneho la lopoitcd by Mi Albert 0 Hciio It is on a amall tiibutmy of 
Alpine Gieak, and about 4 milca Boutkwest ot the Ban Andieas fault at tho poiiit whcic 
tile lattei eiosoeB Blook Mountam mto the head of Btevena Cicok Canyon Tho Ciook 
heie M in a nmiow, atocpwdled canyon in Um bituminous shale of the Montaqy aeiics 
Tho soil on the eanvon aido was veiy dioUow, and at the tune of the emthquako it waa 
ahaken down into the bottom of the canyon, leaving the walla absolutely hue in jdaoca 
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lu a liuiuliLil yaiiK al a slirlch llui •Julu exleiuli lui 0 25 iiiili* mi IhiIIl miIi'h iii I lie 
Goiivoii V Miiiiloi railli-avdliiiioluj wiih rauMil hy llu* iiiillii|iiiku iiii Lla* luirh ol 
Jiiilge Wi'IlIi, luiL liU liiiiii 1 jiiii|^ I)iuI|F‘ mul ailliiii J unlit ul H.iia1iiHu Mi IIciio 
lcll0ll^ Uul lu‘iu tlir Mill ini llii* iiiulliniti, miIi iil a Miiall iiivk iniiiiii)^ iliiwu fioiii llii> 
CatUi* Iliiok l(ul|F‘, Will tlidkiii iliiwii Iiii |ii‘iliaiis 05 null*, lliii iinL iiiiitiiiiiiiusly lii 
lilauvta lIui hliil iiuLi'iidl IiUimI up lIu* titvk-lji'il niul Lulully lll•lllHl1l llii> riiiilciiii 11 
dustimcil llu‘ iiNul III till I dill Ill's laillu*! up llio ruiiyiiii, uiul wiii'kiil miiiip Inuli^'h 
Ailing llu> upiNu iMiliif llw JiiuidliiU'il, a vuu'^'uid wiisilitLiiiyiMl, «liili> larLliiu diraii 
Uu) uuiyini a luuvy luipsl giowlli, tinisistiug iiuf^Lly iil iihIiiiiiimI, iiak, alilm, uiul lauifl, 
mui oblilcialul Hus slide Im iii llu* |ialli ul llie Sui Aiiilieiis laiilL 
Ml IIuiiv luillin leimils a Lugi‘ slule on llu‘ Miiiilef'ii Hniieli, 21) iiiileh siiulliwi^l ol 
lldi) Alio lluiej INI Uu‘ luiilli siile ul AlfHiie C'iei>k, a Liaol ul smue 50 aril's sank ul 
Iho lime ol llui eaillupuki', ivilli lilHi* ui lui apimieiil Imuuiil iiiiiveiiieiil Tlui Uaol 
sluiNsl III Uu* suulliaiul m<sl, and Imiiu'il ikul iii a gieaLj uimh lull iwsluie, ailli Liihih 
anil uiulei bi usli about llu' liiivei ui oiis k sule 'flu* eieuk-lasl ilsell ih fillnl willi a ipuwUi 
111 Douglas hpiuis's aiul iiUiei liei*< 'I1ie liuul, wliieli la'liiie llie eiu'Uiiiiiako was siuoiily 
iiioliiud, is now «iiii[iaiabvi!ly level, llu> msteiii auil nmlliein imil luiviiig sunk [kuIuiipi 
100 feel, alula Llial mi tlu' wfstl lias sunk Iwl lU or 15 leel llie suilaeo ol Liu' Huiiken 
Uucl aas gieally M'aiiusl aiul riarkisl, luiil |aul ol il was (lomlisl, uwiiig lu Uu* hpiiiigs 
uiuio\Ti«l, but nUuswisQ il was iiiuliaiwil in ap[H‘HiBiirp Tlu'ni woh no iillliig up 
ol eailli, nui iJiiluig ul mu' lanlimi iivei aiuiUiei A leiire oiosl llui liuLl, aiul llie iMistb 
on il sank hu llial liul a low larluH pioti lull'd above Die suilaie, while some Douidns 
hinuors also sank sevisal leel inUi Uie eaiUi. A iiuiiiIms oI culUe wmo on Llui land ul 
llu) Liiiui 111 Uu* isulluiuiike, liul weic uiuiyuinl II waa a wink ul gieal ililIirulLy Lo 
iciiiuvD llu'iii, liliirk aiul laikle being lussMury. 'Die cieek-lnsl waa apimimlly mil 
alfeeleil, iioi neie llie lid's in il ilisliulieil 'Dieie was lui npiuirenl moveiiieiiL ol llio 
eaiUi into llu' rauyiui, Iml Uie whole iiiush seems simidy hi luive Invii dioiil rimn a sb'ep 
bhiiiQ lo a lu'aily uiiiluiiii levi'l, siiiimuuldl hy Ihe higli, blank, nliiiiisl ih'IjhsuIicuIbi 
walk ol I'Hilh aiul look liuiii wlurh il luul las'n siinileinl 
Many ollu'i caillHi'valBiirhi'H ol iimuii iiii|MNLuiier wise omihisI by Uie isullupiako 
111 various imils ul tlu' Haiila Ciua Mounlnins Al ILuhleii Villa, 2 miles norlhwrsl of 
lUaik Houiihuii, loige likirks ol i w k aie leiua Lnl Ui have i ollnl down (lie sIoih's. Huso 
wise nuiiieious ididn along Hk'voiis Cieek, duo chielly lo llio enviiig ul llie rieuk lauikH 
Almig Uio 1 uige iiiuil Miulliwesl ol Hlevi'iis (ktvk, saiulsloiu' liliH'kH, riuiiie ul llieiii C fis'l iii 
dianuilci, loUdl down llu' lulls lowaid the eiwk Nuai Hall Mmiii Hay rmisuhinblo 
iiiBMics ol giaiiile wmo chsludged on a aloop ido|iQ (Plabi 12 le ) (hi llu' load almig 
Pilaioikn Cieek, an eailJi-aviUaiiehe hiouj^il down lug Idoekri ol muiilslmu' uimii llio 
load (l*lahi IWii ) Ai Doiikhs Ciis'k a laige ixuliiai of Uie noil won aluiktsL Iwiio 
fioin an abiupl luH 150 leel lugli, and led lo Uio lovrl of the rieok, cariying liccn wiUi 
il Al llie norUi ond of Urn IjOUiuuiI Mouiihuii, a idulo oaiiieil tnsM ami Iviuili down 
to Iho cicok Ncai Olivo HiJiuigs, 12 iiidoi lunUi ol Haiitn Oiui, an eailh-avalaiirlio 
domohslual Tjoiiia Fiicta Mill and killod hovcial men Al luniiy idaeiH on tlie aouUi iililo 
of Ooilo Mailcia Cicok, hugo mairips of look had boiin tliiowii down Iroin Iho sloop liluila 
mto Uio load, oomplolely blooking it About a indo bom Ibo summit of tho lulgp, wlioie 
Uio Alpine mail entas tho Pago Mill mad, a dido oarrleil away tho ontiio m^bnl lor 
a diatanoe of about 800 foot On Piniadma (kook a dido Uio loail for a kugUi 
of about 100 foot, anothai, betwoen 0 25 mdo and 0 6 mdo li»|b dammod Um amok to 
adopUiof26or80facl A laigp dido doao to Wrl^ Station portly ilaminodUiootmoin. 
On the woBtom slapo of Uio ndgs Juat wont of Bkylond, bovoibI eaith-avalaiidiaB worn 
eauBod by tho diodk, sod gmit didn id a slmOai obaraotoi ooourrod on both bkIob of 
Aptos Grade foi 076 mile Bosidai Uiobo, thae wvo many anuUlor oartbaiyalaiMhia 
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m uiBDV puk ot the Sania Ciiu Mouniaim wliibh can not be enumciateil Thiic wcia 
also •<u\eial auoh sluln am the giaiiilc dopca of Miontaia Mountain, forUici noilh in tho 
Ban FioiUHHK) Feninaula 

Tn Ilia Coast Rangn to the noilli of Uio Bay ol fciaa Fiancisto, caillHivalanclics aero 
not BO cominon away fiuiii tlie coast as they wmu m the Baiita (hua Mountains llieic 
ivmo, howciPi, lao notable onos wliidi ikscivo mention hcie The fiisl ot tlicsu htho 
hlnaonma slulo, b inilca east ot HLaldsbuig iPlato 124v,u ) Tlio fJuIo is about 0 U6 
inila wide at tlio top, and 0 6 inih. long Tho lock is a btiaUhnl volcanic tuft, and the 
blip lias down tlio dip of tlio bnls The aialanchc cut its way thiu a hi loii<sl and 
ihunined MaoLaiiia Cieok Tlic otlici la Uu. laitleaialonclio which, on Mo)' 1, 1000, 
ilnjnmntl Oocho Ciuck tu a depth of 00 led at a poiut 4 inilca below tho conaueneo ol 
tho noith and south bianclun ol Uic cieik Tlia io( k which Icll ib icd sandhlono Tho 
wiilth of tlie slide la dOO ted and its lui|^t m SUU foot Tho dam thus foimcHl bioke 
one wpok latoi Tina caitiHii alanclio can nd be so diieclly loteiicd tu tho cai Ihquakc 
ot AiMil 18 as tlio oUiois lieietoluic dinciibcd, but it was piubably inducctly caused by 
tho shook 


nuni-tuuuFb 

By fai tho most onmiiion manifestation of lanilslido phenomona nns that lioie icluiiul 
to as eaith-duiup It aould be iiLaii*-omc to altompt to mention all thcsiuioiis csutli- 
sliimps sliinulutcil bv tlie ooi Ihquakc, even if infoimation woio aiiflioiontly dclaileil to 
make this po>aable Only two ol tho iiioie luqioilAnl Mules whioh have conic undui tho 
obbeivalion of geologists will Im noted 

CaimFaluHaieaitiir^ump(? E Maltliob) — ^TIiMlani]slHki,iimniHliab‘lyboulliof Cape 
EoituiUb, IS 1^ toi tlio iiKist extensile ono on tlio nmllmiii coast (3eo plato lZ7a, ii ) 
In Mb 3 , 1*Xlb, It piojocbid into die nee ui Im aliout 0 2li mile, liko a humnioeki lieadland 
of iiioguliu outliim, iiulecil, it laiiiicd a new caixi on the eoasl-line, but will doulitless 
lapully bo cut bock dm action ol tho wai as Its length, in Uui diioetioii ot its movo- 
raoiit towaid tiio ocean, is ihtimated at hllk alioil ol a iiiilo, its wuldi iniies fiom 0 25 
mile lo 0 6 mile Its total ik'srent, fimii tlio iminmit of tlm higlioi scaiiis at iH lusul to 
dm level of Uic ma, is pioliolily lo^ diiui IjUU leul its suilnee is cvcetslmgly iiiegidm, 
with many hugie huniiis and luilkras Uvi i Inigo mens tlic nd is nioio ra kss ilivthini- 
eolly bioken In ikep nocks exlciuliiig at light oiigli"* to the diicclioii of iiinviMiU'iil 
I'lu'so nocks me only n l«'w fnt tqiait, niul the siMl-likxks hetivucn them he mostly in 
tilteil atliLuikw, mnkiiig the aim exiHslingly dillicult to liavcise Tlio geiusid as|H>ot 
lb not uiiliko dull ul a much uavonsed glacuu In huiiu iiLiccs, howui'ci, tiu* iiioms sissiis 
tu liRvu been loin 14ml I <0 eonipleli'lv lliat lltr sod im nut nicioly bioken but almost 
saolkmoil up 01 buiud, the Inowns aiuL yelluwh ot the uiulis soil Ixsiig tho pieiiuling 
tints Aiouiul Its heiul 01c a iiunilui of Meiqi hcaiiis, fiuni 100 lo 200 livl high Tliey 
aie espeiinll}' inuniiiuiit on du noilli sule, ainl ogam towanl die souUieast, Init oisi 
coiisulnaldc stielclu's Ix^lwceii Uicn.* Iwn sebi, tlie Inokon bUitaco of the slule joins the 
iininnkeii hillsides Ui tlie east without higmhciiiit oflset Owing to this, the sliiki is 
easil> appiuaihod linin tlio ivagoii load (hum Ccntnvillo to Gape Town), which pasw> 
ckiso by its licad The longitudinal piohle ot tho loiuMiik is nno of goiiUc sloim foi 
tho most pub, its declivit> la nd at all gicat, aiul in a fow placea oven imnsod slopes 
oeour Its notowoilhy tealuie is not its veitical dipp but its gicat fmnaid movoment 
In a sense it lias flowed hkc a poituUly plislic mass, oxpaniling and odi'anciiig 0 26 milo 
bqyond tho coostrlino, but desccnihiig only a few hiindiod feet 

Li Its gonoial aspect, os well as in tho natuio of ita movemont, tho Coijo Eoitunas 
londshilfl is altogclhci diffciept fiom those obsuvod faidiei south, poiticulaily along 
the mountamoua cooMt both noilh and south ot Point Del^ida, whioh, in oftoel, did httle 
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ul'iu tluiii iLvilu a >icius 111 oltl LiiuUliiU* liui Tins may iiiiL lx* •ippiui'iil Ui nil hIm i vi>i 
uii Uic laiuli, bul !*■ iiuiti* •iliikiiiij wlu‘11 llu' Linsl is vu>wiil in ils iMilnrly fiiiiii ii vissi 1 
ull-sluiii‘ TIum.‘ I II I Is i>\isU il In Inn* lliis i oi lliiinakr, luiil liinl In imi ns iiKiiiiHsl .is siirli 
Tlicy air Lsnisiiii'iiiiiisli milliiusl .uiiiiii''l llu ilaik liiulNnisl s|ii|h*s In'IiiiiiI lliciii, iisiiifi 
liiiiii l,IMN) III 2,IXNI lis'l .lIniii' llu* sliiiii*, aiul .illiiiiliiif> an iiiii'iiiliiiil sisiik nl ^ulll- 
niniks liii llii* null III! i In sluing iiinli.isi, uilli llim* IniIiI iiiiiiiiiI.uii fidiiis is tin ii)piin 
111 ahull llu* CiiN* Piiiliiiuis l,iiiilsliili liNik iiliiii* Till* liiiiil Ill'll* itiii •4iiiii*lv In* nillisl 
niciinil.iiiuiiis, iiiul wink il liiisiks nil in ilill- iiL llu* isuisl iiiul h 1 i.i\'i*ims 1 liy iniiiiv 
liuily ills'll lllaa^ il is ikii*ii|i.iIIv ii ii'jiiuii id siiInIiusI 11*1111 liii.iL l|ll•llMlllN iiiu 
luilulily iili*-i*iili I'Vi'pl 111 llu* sisi-i (ills, mill ill 11 llii*si>iiii‘iiiil)'ali*ii Iniiiilinl lii'liliiifli 
\l llii* Slum* Hull*, I'viili'iiis s III liiiiiiir l.iiiilsliili's iiiiiy In* sis*ii on I'viiy liniiil Tlu*y 
111! lull i*\li*iisiii*, Ils 11 ink*, mill nil* iis liki ly In lus ui nii ’'kipis iis mi hlis'p mil's 

In u fi'W (*iisi*s Hilly is n iibiikisl iliiiiiislip luilimilik*, ii’siilliiiK in Llu inii*iivi*riiiK uL 
II slis'psiaip, III iiisiilv iii'iv iiisl.11111* llii* ilifjimilisl niii*<s iipiN'iiis mil hi niiiili liihiivi* 
sliudiisl nil .mil iliiipL liiiiii Ils liiriiii'i pnsiluni, ns In liiii'u uv|i.iiiilisl in hIiiiiiihsI, with 
nil aissiiii|MinvniK sulisiili'iiis* nl ils huiliiis* 'llu* liilliiwy luul nii'f^iiliiily piltisl iipiusu- 
niioi* 111 llu*M* nii'iis, liiHi‘lkt*i wiUi Llu* innk \s‘}9*taLiiin lliiiL rnii'is llii*iii, nllmil Llu* piin- 
HlNil iiuiikh uf uk'iililiinluiii Ikilli liiiiii llu 11 iliiiiiii*li*risUii Ini in, hii|(Hi*slivi' nl plusliii 
lliiw,iiiul liiiin lluiii iiunIi* nl iniiiiii'Iusi, il hPisiiu iisisniinlih* In inli'i lliiil kiiiiiiuI-iviiLit 
pliiys nil iinimLiinl lAk* in 1111*11 h'*iii*sis 11u*y mu nppiin*iilly niu*<si*s wliii'li linvn 
rliniminl Llu*n slia|N* in iiInsIm'iii'ii In 11 li*s>K*iiiiif> nl niliisuni In llu*n inli'iim, Lliiniiisli 
mlin.ilimi wiUi wiilii Wlii*llii*i llu* niiivi'iiH*iiL In* inilinLisl liy iin (sirlli-ln*nuii or 
iiiiL, iL n in cvi'iy iinsi* I'ssriiluilly nn iuljiisLnu*iiL In 11 iiioiu uliiblu inmIuiii, iciuliusl 
iuHi*ss.uy by 11 eluuiHP in Uu* pliysuul isinsliLuliiin nl llu* hums 

iL IS to Uiis I'oluflijiy III Iniulsllilps ihiiL llu* iim* nL (^[ui Vkii limns lx*lnn|y« Wliilo 
llusi* ail* s(.ii[M 111 vaiiniis iilium iiL ils iip|NT 1*1111, Llii'W* 1111* iisilly iiisiHiiifiPiiiiL lisilinm 
nkiiiKsulp of Llu* ii\U*nsivu IrarL nl lliii sink* 11*4*11 WluiL ilowiihlipiniiK iiis*iniisl on 
Uirso sioiiM was nii*u*ly nn nu*uli‘iil in llu* ciilln* ninvi*nu>iiL Ikilli in Llu* Iiuhp niUo 
In*Iwis*ii iIii luiiMinlnl lulvniiis* niiil ils \i*iiii*iil ilinp, iinil in its f9*iu*nil iippaiiniiiii, Uio 
C1i|N* l^^nLuiiiis laiiilsliili* is cki*4'ly aniikiKnus In llu* iiiiiiu*iinis li>s>4*i uliikh n*li*iiisl lo, 
niul Uu'ir is fVNNl icnsiiii Ini llu* In* 1 ii *1 llinl, liki* llii*in, iL rniMslisI iiM'iilliilIv nl un 
nil|Uslini*iiL III is|iiililiiniin in a imiLuilly waLi*i'snliiiiil(Nl niiw IL pnilisbiy luul liiiin 
Iks'ii iiiiiiiiiu'iiL In'Iiiii* Uu* isuUiiiiinki* sbiibsl il 

•Snii J*ablo mitk-hlumii - > Al Uiu liiiii* nl llu* nirlliipiiikn 11 liinilsliiki lu 1*111 iisl nn Milk 
imu'li, wliirliihniNiiil I mill's nislnl Hiin I’uliln Tlin sink* is iiili*n*slin|i riniii Llm Inrl 
lluiL n ]ui*vuiiis junlniiiial iiiiippiiiA of Uiii ii^fiii iliilu'Hlisl lliiil llii* |niiiiL w]u*ii‘ iL 
iiri'iiiicsl was nil llu* liiii nl a liiiilL i'sIpiiiIiiik ui n imrilu'ily niul snuUii'ily iliiis’luiii 
IIiiiiukIi llu* Hnlii.uili* Ililk Tin* sluir ivuH osniniiiisl by Mr 14 M Ijniscii, who ik*srrilx*s 
iL IIS lollnws 

Tlipii* nn* iiiuiiv iilln*i IhiuIhIuIps 111 Mils vu inily, «Jiowiiir (IiiiL llui iniiiiLry ih aiilijpf L In 
supIi sink's III (Ills imiliiuliii idsn, niip nl llio CJnslio boys jiilmiiusl 1110 llinl tho iimui 
imiL nl (Ins sluk* Iwgiui duiinu llip wiiilri mins, and luul lallrn 11 liuil 01 innio duiiOK Liumi 
iniiis TIu: Imlniup nl (ho lull mcininl llip inmiiing uf llip isiillumHko Tim slidu la nu 
liio rnsl slojie ol n sLis*ii liillsulr mill nxlPiids fioni llio loj> nt Iho lull iiniiily In llw bolloin, 
nboul 400 Iccl nn llm r>la|K* Tlie wullh n nlioul 1,{KXI tool Al Urn noillmnsl rmnci Lho 
sinip K giealosl, lonilniiH |N*i1in|is 00 fool II nadually dorioasoa, and is voiy sliglil foi 
tho houllianl 700 tool On Uin wulliwnil 700 mol lho onb ovulrnro of a slldo n lho naok 
imai lho lop at llm lull The noilh BOO foot of gtound sliowu ovoiy ovkloneo of alidma 
Tim diy giouiul is iiiuf li cidpkisl, aiul llmao Ginolu oxlond up and down llm kill nooi lho 
soup aiul along lho lull whoio llm noimd hoa bean piled up In somo iilnoea Ihora n a 
nolwoik uf eidein On lho aoulli moo of lho mnui bliuo lho giouiul haa piled up aboul 10 
fNl Thia exlenda along nenily all of Ibo aoulh aida, and Ihis Loodenoy to pilo up lo Um 
aouik la ahuwn in oiliei iihuuio Uuicimn, lho norlh auio aliowa llinl lho gtound hoa pulled 
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toviud tba Boulh Tlie above eliowe ibet the moienient wa^ not diiecti) down the 




tott wiface Md 

Hm eamc Jiclo wee qubwqucntly vibitcil by Mi F 1C Matlhi^, anil Llio following 

doKiiplive note it b}’ him (Miv 
figs OS and b9 ) 

Hm slip opcuiicd rati of a hifdi ndgi* 
at the aouthein end ol (ho Hobianlo 
Hilh IL coieit the iioilheasl half of 
an ma whoue teiiiircil naluio ib in- 
dioaU^B of a foiniBi Imidslido of much 
loigei dimentions The nccomniui)- 
uig bketehea thow the gpnpinl oullinn, 
and a now s e ction of the slido ll 
enll he notirad that the blule don noi 
evlend all the wav down Lho tlopo, ils 
lower rd^ being tall) lUO ieol oi 
mme abo\e the boltoin ol lho gulch 
lowBi slopes woie not malciialb 
and but liltle ddbin lell into 
the tliram-bed 

A deep scaip han Ixxii niuduml 
eni ot tne eietl of lha luin Tlie 
dowmlip almv this eeaip duns not 
Bxraed 50 leal, and deeieiivs bolh lo 
noith and south Along lho noith 
edge theie hob been a matked movi^ 
ment down and soulhwaid, lho aeaiji 
thoie avnaging 10 fool Along tlie 
Bouth aide^ on the olhei hand, (ho loos> 
ened ribw hod odvanood ovoi the did 
BUitaoe, meBentuig a bulging and 
ciaefcad nonlol scaip tome 0 fool 

Voi u — Uw ol muni iw tka wcthquhi ca<s high ll appeois ftom Lhu Ihnl llu 

of Son Miki movement look plane, iiol along lho 

hno of giealott dechvily, but in a 
diierlion somcnhat moie souUiwaidi us induated by the anon The 2 hummorhe pioliably 
enislod bcloie ilie tlip oecuiied, but judging by Lmu gieally ciached and leiil buifom, il 
seenh likeh (hot Ihoii hoighl hue been uighllj uicieam The main cinek, wliuh cxlenils 

soulhwaid liom llio nppoi acaip, eontin- 

UBS along ihe hilltule in iiiegular rig-iw 
foi Home 800 teel toulli of Uw bIiiw 
( doe plate 12 Ba, b ) 

Olhoi uailh-sluniin lulciicd to unilci 
the soetion on lho Dittiibution ot Iiitcn- 
bily aie almwn in platra 126 b and 120s, 

D, l,D 

FAimi-nowx 

JIfouiit Ofiset Cenctciy (A C Lnweau} 

— Fimhapn the best dlintiation of an 
caith-flow caused by aaudden oocesBion «— Brato of jM cy oi ^ a ■■ C| os, iioai 

of watei to tho inenheieiit matoiiah of a 

Blope,mcon«oquenee of thoeailihquake diockiB that which ocmined in the uppa partof 
bloimt Olivot Oemetoi}’, neoi Cdlina, 0 miles south of San Ftaoeisoo The hMahty is at 
the baae of the San ftuno soup, ^ about 276 nubs of tho Ban AndxeiB 
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taull al Muwl Robk Tlic blrap skijN. ul Uic '<ai|i is uiuk i lain liy liiuil siiiulsiuiw of Ihi* 
FiaiioMoa uniTb, with but a linn vciiun of vnl, ui noiu* al nil Al llic lmsi> nl tlu> scup 
!•» llio gniUo sloiK* of Mficcd Vulk'y, undciliuu lino Iiy i*li'isl(iu!iu> aiul uihiiiL Muulb 
Tin* baiuh, iiailJy oiiliiui, luii up on llic liimn flanks of llii* M»ip, aiul inmillo llii* liaro 
of lliu auMlmi^ laull a'lucli billows Us Imm' Tlic saiuN Hum vai> in lliu.knc<hs fioin 
a fcallun cdgp lo an uiiknown lliii.kiu'ss, winch il ih In'liovifl iiiav Iw as niuoh iw a few 
huuclicil lool al nil Kical ilihlanou fioiii (Ito Iium* iiI Llic sraip Tia\nHin|{ llic ipsillc 
iJu|Xi of Uio volkw-floui Riii scvn>il bliulhiw niiiiyiis, nrhirli lusiil in iimpu iiL lavuusi in 
llu> laco ol Uui soup Al llu* inciiiwnl cil Uw cullu|UBki‘ Uusc was a buililcu ciul|pisli 
ot Muul anil wain al a iNiiiil al Uw up|ici nul lU Uic f niicU ly, uhiso lo Uic Inisc of Iho 
bcup uul quite lieu, il nul iinnuHlinLily u|iun, Uu' hni> of Ihc liiirusl laull-Liarc Tins 
bliuun of sand anil wutci, ailniiMsl with llu> Inuii ul llu‘ uliiiii*, flownl lapully clown llio 
couisD ul a falialluw aiiiijv on a Kiuik* ul iilioul I SB with a depth ol limn L3 fis'l in ils 
upixs iNU I lo nJwul A ftsil in ilh hiwn Tlic hoiiL ol Llu‘ slinun hloiil nln upLiy al a ixiiiil 
jubl Ih‘\'uiu 1 llui luuIwH^ iiIkjuI hall a link' liiiin tin* oiigin Tlic flow wiih mi miiiil Um,!. 
il euiicd away nuuiy sniiilL liccs, a wiiuksnill was wnsikctl aiul Uu‘ lusivy concicU* 
blocks which snvud loi ils fuuiulaliun wciu swept ibwii, wilh ulhn iMIuui One of 
Iho pumping blalums ul Uio nsiu>bsy was dciiuilislinl liy il, uul 3 luiiscs wrio ruiiiil 
oil tiuui loci, uul wise evtiualisl ufbswiuds wiUi ilillicully (^isi phUm 130%, ii uul 
13U) 

Acooiduig III Ml M Jciisisi, llic huixsiiiLciuIoiiI ol Lhc ecnicksy, Uw uiiLiie flow hul 
Ixsni aeoumiiliiilusl within 3 1 ) 011011 "! Iiuiii Uu* bine ul llui iduxik, uul he was al ibs muico 
wilkui 20 iiuimleii olln il luruiied TIu* Iwifdil ul llw flow williiii a lew huiulusl liwl 
of ila auuico wnu olb'sksl by Lhc mud u|uiii Uio li miles of some ouoalyplus Lrees near ils 
iiiugin Tlilo mud usksulcd up lu 13 kvl alxno llui Ixilluin of lhc uioyo Tina, 
luiwcvoi, doublkss iiulicales the linidil of Uic Iniiil nl Uw sbcun na 11 luwl IIiih ixiiiil 
As llui flow wlvuinsl, Us suifiusi luiu its suiiieo lapldly diuiil, uul liy Ihe liiiui llio 
hunt hul lenolusl Uie iiiulway llic stiisuii was inolialily lui ikxixr al its aumoe Uian 
al its Iniiiiius Tiukasl, il nssiih Ui luivi* Ixsni soincwhal lew, ns Uunu wm a iiuukotl 
Usidcncy lor llic suul lo |iilii up al Uio Inml liy nuison uf llio ncgabvc acrcloiabnii al 
tlio fioiil iluo lo kiss of waits Aflci Uw moving iun<« hul eunui lo nst uul iiarbalJy 
lined oul, il was fuuiul Uuil il luul k>ll a alrcak of niuik^r huicI on Uio Ixiltuiii of Uio 
uioyo avnoguig 100 feel wulo and alxiul 3 feel llilek Taking llio loiigUi uf tho flow 
aa Otn yuda, Uiih giviM llui kilul voluiiie of Uio eomiiaotnl wel huiiI os HD, 100 cuIho 
yuila TIui cavily 111 Uio nloiio eauseil 1^ tho avaeuabon of tins suul aiul loun was not 
nioosuiod, bul waa iHtiiiiabsl lo liavo a wulUi of 100 yaids, a longUi of 300 yMiln 111 Um 
dhoolum of Uu flow, uul ui avisiige cbpUi ul 2 yonls On Uib oalliiialc, llo voluiiio 
wouhl bo alxnil 00,0(X) oubu yuih, wliuh agrees quilo dowdy wiUi Uu raUmaUKl vedumo 
of Uu nwlonol oyiuted 

nu sand, aftur it hul oqbsisI flowuig uul lutl boon cliuiwcl and oompachul, uiidoubbally 
hidd m Uu voula botwoon Uu gmins not hr« tlian 26 pn cent of iba vdumo of walor 
An addihonol 16 pot caul would inobaldy givo il Uu ncooHary fluidity bi flow down 
Eidopoofl 26 BulBaUudowwaisawift, thoiosmaninDmiofwahir,aoUuili»DbBl>ly 
26 por oont would havo to bo uldod to givo it tho piqpiifiiaB nuiufoilod m tho aobial 
flow fllu oind, howovu, in its ongmal pouUon brforo tho bmo of tlu aaithciodca, 
pioboldy did not contain nuno than 20 poi oont of wator, alneo tho upper or aod layor 
had bom wmuwhat diud out by tlu air To tho original nand of Uu digu, thoioftno, 
there must have boon addod 80 par cant of its vidunn of wator to oaiiao It to bo^vo oa 
ildul Thu ainounta to 27^000 oabnyardi. Tina watm eaino bom greund launocbatidy 
bdlow Uu nuroe of Uu flow, and it oanu in a monunt, at Ibo timn of tho M-nJiipiaiiii, 
It u only anothei way of etating tho facta to agy that it wai aqueoaod out There woa 
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no ilulmbanca of thr mBI on eitlicr'Qde uf the edritg:, men1n Ihlmmi^aUi ^IcliuLy 
On tin bhoukkr to the aouthoaht, vihiTe tho true ol tbu jumIuii}' laull o\xi 
piactically bua lock, no cvickiioe nt inovciiMnt waa dclcttoJ uii eiiticol uxnininalion 
The Giqiulaion d tlic ualei naa a ]iuii*l} kiud plieiioiiiLnon In alli'iuiJliiig to L*\pLun 
the caiho ot It, oi to aHLfilniii Ilia local hubtcniAncan comhlionb which cimspiicil nilh 
the authfiiHike Jnek to InuiK about Llie c\cab, it Jioulil bo luiloil hi«l llial cm llio lino 
d the taidt-tiaoo thno an longiluiliiial depiu'^utiic, which apiicai lo bi‘ in [lail bliuiluial 
ami in put due to ckmcmi luUuwing tho tault It mo of those dciMassimis sliuulil lucollv 
hove tho chaiadn d a uil:, williout hue iliomagc, Uilii lliu taiul wIiilIi hlliil it would 
bo vtuiatixl witli WBloi in con'acciucnco oF the iduib d the laLVluu^ wiiilci It h Iwliuveil 

tint Iho conipiuw^’c action of Uio uuUi-^avu [lOhsing tliiough culIi a iioekil of aalu- 
lotuil anml, ainl ii floctud peihai* inoie tlian onec lioia tho Loiilaiiiing lock ivalU, wouhl 
bo uloquati* to u\pcl 27^000 culnc yaidb uf watu fioiii tlio diiim inn turn niul ndil it 
BUildenly lo tlic iiioia ^upuificial poition ut Uu, loimatiun, thui Ininging about tliu 
eBitl>-flow It nio} bo ^talol m Uub eoiiuection, although iL ha^ iu> loiil1im\u buaiing 
upon the quootion iindvnl, tiiat tlio aande d the Mdler gumoll}' nio on nbiiiidanl 
aouiQO of 1^11 watci, and that tluno ic a hintaiv well within a low hiiiidicil loot ot tlio 
BUUKO of the eaitb-flow, bwu on thi> Mc^ llmo wai \ui3 littlo walci in tlic aiiu^o 
bofcAO tho OBithquakc ami a vei} inoignificant ^icnin aftoinnid'k, llio latlm iN'iiig piob- 
ablr icfuablc lo tho diainogp lium Llic pjccLul wiul 
riuni/y f4 Hal/ Uaon Bay (Ruheil Andcuon) — Tlic cnitlniuako blux.k eauwcl tho 
oppemamo ol an unuhual amount ot wnici at tlio suitaca in many placis Tlin woa 
nolieeablo in tho vicinity of San Biiino, idioe kvoibI hlioit sticaiih lunuing into tho 
bay woio flooded by an iinuiual ^dumo of watoi duiing tlic fu^l daxw Idlroing llio 
onithquaLe, in hpito of Uio lacL that it was pmfoetly cIlai wcathci Iiibtonccb lui\o 
boon cited m llio piewnt wiitci'a notca on the lObulta of the oailluiuako in tlie Ban 
FiaiicBoo Ftninula, of watoi with a willy taato oi milky eolm issuing liuiii apiingb 
ofta Uic aluick, and ol bticaina being muddy ami flowuig wilh ineiw>oil volume Them 
facia, ami tho Foot that wata eoiiUuueil lo Nuie aftii tho oulhqiiakc at Uic iniinls wlu'io 
oaith-flowB occuiioil, and wlicie it Imd not been m rvulonoc beloio, iiiul lluil Oiulh- 
flowM oecuiiod Munetiines on eonvew dopes wheio tlie concimlialioii ol ivaloi uiiilei 
iioinial eoiiditiona wouhl bo unlikely, oiKnn to be e\plaiiublc only b} llio lliciii> that 
umkngiouiul oomluitB weio cbsluibeil ami imulc nioio open, that mw (lianiiels ol csrniio 
Icn the water wcie foiniod, and tlint wntci waa actually sipiccnnl out ot llw lulls in soiiiu 
(a*n by compiowivo niovcnnnits Tins Ounago ol wilu to tin* suilnee, in ineiinscHl 
nnuiunis and soiiu*tiinos al now Pina's, causal Uk> finmation of Iho inilli-fknvs Tlio 
placm wbuo then debacka occuiial may in may nut have botii picvunisly puinls ol 
concpniiRlwii d soepogo walci, aiul Uir ml dicwlv in paib tatuiaUnl Bui il is sup- 
IXMmI that tho content ot wakn was inci eased by llio shock, possibly iii p\lii'iiie cases 
by Hit guslung up d a laige ^nlulllti, aiul that this incuiiicnt ol wntin, mlh ils clis- 
iiitcgiating, wuigldiog, lubiicatiiig, oiul diiect fuiLiiig powoi, aiding the attack of tlio 
slioik on the aoil, nob the main cause ol the caiUi-flowb 
Ihcie a hltle i\idciico as to ivhen tlic flows weic fiist set m nidioii, wlietliii at onro 
duiing the diock, ur litn atbci tlic Inpw of soma bimF ixiiwl of linio Uiat may liaie 
been necMOiy In the oceumulation d the w itci m p\tia laigo quintilics 
Eaith-flowa miginolod in ▼ollora, in gullus, oi on hilkulps Whmo tlic weight ol tho 
cnith, eomhinal with tho weiglit of the oiklut watei, waa oufficirat and tlio subatialiun 
ot the onl waii lemUncd plablic, gia\ity eouacd it to ciecp a laia-bticun, leaving 
a hollow in the place From whuh it came and a fan oi tongue of dobiia doom tho fdopa 
below UovenufOt iraa eapecially apt to cnaue whne the giound hbd been piovioudy 
web, the intenaity of the fMthqiuiko diock being paitmilaily gieat at buoh pomtb and 
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tlio kiulciic\ iir llip \ilii.itiuiii bring Lu Mil ilio iiio^ in luulnin Ijnilli-nuws ootuniil 
111 inaiiy pLu.cs iii thu L^jisl lUiigis, niul ijiuImIiI) llirunuL Llir icguni in wliicli llui 
shook ivns luitivilv lull TIu> niitci luiiiul nuiiiy ul Ihrin, Liigii iiiiil siiuill, on Uic Uui 
FiJiioisLo iiiii'^uLi uiul in Uir haiili C'liu Muuiil.uiis, ,lIki in (lui Muuiil Diuliln and 
Mnuiil [Luiulloii ibnigis 

Fullinnng aiu iIuK'iipluins nl 5 1 oiUi-tbws lIuL Mini ml iiii llio niiiiniiig oL the cnrlh- 
quiiko in Lhu juigliliiiiiiocHl nl Hall Mwiii lliii, wliuli is iin lliu iinisI Ufi iiiiUs miuIIi of 
Han iriiUirisoo 

One ul llu'in a us liuiiiiil in llii liilk InihIisiiik Uic Iciiiuc al Hall klixni Hnyj iiiiiiuhIi- 
aUd}' siiiilli ul Ficiiiliiii 111 I'lis k, L 5 links luiilh of llii liiWii, aiul a niilc fiuiii the ku, 
ul an clciiilHin ul KlU lii I ll is pu liiiisl iii pliiic IiUa. Al Uns pLirc Uii* csiilli ijivnl 
uttiii in a cifsoiMit-shiiiiisl •iii <i on a •dniM* id only JS*, luiil llininl Mil in laii king aiiiw 
so us III louw a liiilu I lii‘l ikcp, siiiiiiiiiuli'il liv vcilu'il nulls nl niuillci Icil *4iil The 
Iluw IN eiiijiiil 111 a tiiiil)' liigli iNiiiil III! ll fp iillv iiiuliiliillng iiudnu* The ilisiJiaT)^Hl Ckiilli 
was divukal by ii iiuniiul, .il a ihiiiiI I.HI livl Ivkia llio sinnniiL ul I lie uiCj aiul IuUowihI 
Iwu cfiuiscs wkuk wiup ik‘Li‘iiiiinvil liy gullus on IniUi hiiIin Murk ul Ike ik^biis owi- 
(luwud llu* euiilrul itiouiul nl llu* saint linii, iiiul inuiiclaLcil Ike Imik'y liebls Lo u ilqiUi 
of 2 lo 1 Iral, loi lUO f(H‘l lailliei. On Inilli huks ul Ike rimlial iiuniinl Uie envnig away 
ronliniieil Ui llu* s.iiiu' ck'plk In flu* k4l-iiniul link il sLupl wilkin a low li'el, anil llie 
flow iliil nol esUiiil seiy lai IxtihuI lu llio iiHlil-kniul fmk a riil UK) Icel lung aiul 
Al) liTl wuk‘ vrus iiinili‘j llui euilk fliiWUiK ikran lioiii il 260 ii<i>l finUiii u\n llio giuiii 
lu*kl, ns hluiwii ill plnlo 182a 'I'Iiim Iho wliok* IfiiKlk id llio sink* ivns IKK) lisM Tku 
wullli ut Uu> iiuuii luik‘ was on llu* nspingp nlioiil l(X) fivl, aiul Ike leiiglli, ns nliriuly 
nwiilioiusl, 160 1ih*L iuiL iiuluiling Uii* to ms 

In Ikn kolkiw in llio liillsuk's ninny iky lihieks of siul csuiyuig giowiiig gmiii — usuuJIy 
111 nil uiirigkl iNisiluiii->aup k‘lL Hliiiiiiksl I fia*L Iwkiw Llie huifiirn ul Uu* lull 1^ Ike 
leiiuivul uf tiio hubsoil Tlie lenre lluil eiiHl Him un*a arus |niiki>n luul eoiiuitl away 
aiul iNttUy liurusl ’Wlieio llu* inviiig oisiseil in llio ilgld link, n lulgp of ilflnh vim 
piksl up ami** Uie iiiouUi id llie luili*| murk IiikIus Lknn llu* Hlieuni uf kxise iiialoiul 
lluil Ikiwcil luiUun Hiiniku lulges win Iwipl up utriiss llu* |inlli ol llu* flow, wluii* 
llui Inrakiiig away ol lira lull slopL in llio oblu*r uiiii uul al Llu* uppi*i eiul ul llu* ooiilial 
iiiniiiul 

Tlio soulli or ii|dil nun nl llu* flow esloiuleil down llu* kill nl an niigle giiuluully 
clerieusing riiuii 18” lo k'*^ Ikiiii 6”. Xaugo ]wrls of llu* ii ure weii* luiiusl on its sui- 
faoe fur 300 loel 

I’lnlo 13'2 a glvi*s n ikiloileil vu*w ol Ike luwoi exboniily ul Hit* iiglil aim 'Plie si i emu 
rnine lo nii alnupl alnp, like* a iiiiiekly eoulcil lava flow, niul ]nisis visl a lari* I tu 2 fisil 
111 kelglil abovo Uic giiiiii held Hui uurfaeo ol Uio flow oouhIsUsI lniR[*ly uf bkicks of 
hod, usually aIiiumI uinigliL, wkioli wme raiiiccl down from Uio liole wiUuiiil iniioli 
iiuiish*niiiA or Iniisfuiiiuilioiilnlo innleiial enimlilo uC flowiiii^ Tlio bulk of Uio flow 
was a inoiiil oggieguto ol carlli fiognunils povoisiiig •umuilkliig of llu*ii pravious foim 
ami grading inlo mud, iikk.li asnuiiiocl n hoiril-flukl eoiwihloiiey luxkuneoHi. Tlio 
bolloni ol tko htdo, ami Uui Ikiw IImII, lumainod too niutkly lo walk on for vnxila alloi 
tlio ouUiquakc, and Hu ficikl below Ihc knror eml of Ike laigip arm was lofl manky, 
Uiolt had not been so boloia II u lo bo nolod lhat aoniral tauly honsy rains Fcdlowed 
llu* omlliqualn! allor an mlmval of lovenl dayo, uul beforo Uirae earUi-flowB worn 
vlulcd; bill Ihcoe woic not wIBelonl lo aeeounl for tho amount of inobilun obaorvod. 
The chief elTocl of tho waloi was In the ground at a-tleplh of 8 or 4 foot bdow the lur- 
faee It renderoil Iho aod aulheionHy fluid to enable it to flow down tho gonllo olopc, 
probably partly ooiing from umlor tfac aurfoeo eniBl ami pailly Imnspartlng tho ood 
mthlL Moot of Hie ouifoeo was ooznod down snth tho main flow, tho otnoflod our- 
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foca bloekb that icmaincd in the cavity Ixing aecounlabk toi a<> lisgiiiLiit^ fiuiii tlio 
tnoken cilgm Mib^oqucntly giving way niul beu^ cniiied only a •Jiuit di^toiiLC at tliu 
uppei Liid ot the flow caino to icnt In tiiiH waVi ptobnbly, tlic walk aoio UiiiiiiiLii, 
loi the cut in gonoiol wav letl luinaikably clean 
Aiiolhci flow ot Mmilai eliaiaiUn took place 3 miles iioillHiuiLliwrst of tlio town 
of Halt Moon Ban , on the cuck next west ^ FicnLliman Ciiek It is sliuwn in pbiliM 
183 b and 138 a On tliu inuining ol the caittuiuake an aui. ol Uio gently sloimig allu- 
vial flooi of a tnood, sliuit valley tiibulaij to tlio main ciivk on tlio emt eawl ami 
flowed oul, leaving on cxeavalioii 10 locL deep, wluao bcfoiu it bod been almost le\el 
and wheie tlicio had been no alieoiii clionnel In thiv caso, llie wnlu altoaily gatlicieil 
in this bavin-liko vaUc}', which hcio had had nomecnsol piuiiipt escape, Mae an iinpoitanl 
aid in the Foimution of tlie flea, asule lioin the vuihlcn acemsion ol walci llial piohab|y 
caused the coilhciuako The piesence ot a huge amount ol water ami llui fuioibhi 
inovcnient duiing the caitluiuake 4iuck losullul in the hioscmng and umlci mining iil 
the giound aiul its tiaiwpoi latum as a fluent ina** The angle ol iJopt wat about 5” 
The flow eaiiunl oul tliousands ot tons of caiLh m this maiinci nml apioad il uvci 
about 2 ames ol meadow land, to an as'oiogo depth ol 1 16 to 3 tcel 
Plate 132 b gncs a vu.w ol this eoitli-flow, sliowing the lut liom ahieli it ana deiisoil 
Oovcimg inucli ol the vuitaoe ot tlie flow and the flmi ot llui Imlr aie to bo seen blocks 
ot ud wliuih ha\o been earned light sido up as it tin. iiialciiol hod moved an mosse 
Tho amount ut u’atoi m evulonec ahons elcoily how Iho eailh was softened and oiiubleil 
to move Tlio piotuie wav takon two wcoka dtei the eoithquoko At that time watoi 
was atdl soopiiig up fioni iimloigioiind, and out of the loaei poi lions of tho biokini 
wnlla, while tho gioimd nooi tlio smtaeo of (ho valley was quite diy Tlu. walci liad 
foim^ two dehnile iivuh'ts thiu the debiM, at an elovolion abovo the bmiomulmg 
meadow, and waa lunmng in oonlinuoin btioama, last eutluig a ehannel foi itsell and 
lomoving the aoft matciul Oonsuleiablo wnta was donimrcl Imek m tlm liulo liy a 
4-loot iidgo ot ddbiia piled nerova tho mouth of tlu lule, as m tho eam of tlu picvuiibly 
dcaaibed eailb-llow This mound of oailh, along Hu liiw nlwic the stiooin lolt the 
cawd-in oica and HowkI ovoi tho piocxibting slopo, was piobably pilol up nl the last 
by tho lemnantb ol the flow gluling down axul hciqiing Ibeiuaelvos up Oh a boiiier at 
tho inouUi ol tho holo 

Tho cavity, about an acic in extent, has 10-tout walls whuh grailually decioaso iii 
hoight lowm down tho vallqy, tho bottom of Hu liblo being inoio ncaily level Hum tlu 
vallo-flooi Plato 133 1 vhows iiut of tins flow ui dolail 
Momo of the gioal blocks of aod aiound (lie odgt^ liavc not been lumovod, allhu llu 
maleiiol fiom undcineath has goiu Oonecntiu eiocks not visiblo m tlu picLuies 
exteml aiound tho edge of tho hole nml loi 60 loot abovo its uppoi end, sluwmg that 
tho aica afteetod in bioailoi than appeals at ffaat Might, and Hut tho woik is not yrt all 
acoomplishcd Tho matciud ot Hu sallqy-bottom is a eoaisc, oikou oulh, ihnivod 
fiom decomposing giomto, and umlaming many lodk liogmenla 
A flooil of coith eovcrv about 2 amea of tho meadow Waha wav pioBcnt m Ihia 
eaith-flow in gioatci amount than in any otlioi Uialwaa examined The natuio of the 
matciiol may bo judgeil of by tho abiupt face of the atieom vriwe it stopt Hu erige 
makes a eteep angle with tho moedow and iiaai to on avotogo height of 2 fcot above 
it Yet the foot that thie nusv of eaith wav ahlo to move more then 300 feet aftm it 
loft the lower end of the halo, and vpiood into an oxen and thm layer ova a wide extent 
o6 lUBily level meadow, diowe that it wae faiily aoft It wav moved on a l^yer 
of Bcmi-fliiid mud and aand, with the ud ol tho wei^t of the oveilymg *^"3 pmtly dis- 
integiated eeith 
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TIio InicEChl of Lhu itulli-flfiwh mi*ii aniiiiul ui llic caiiyiiii miiiUi iiI Liu hou><i' of Hi 
Nuncij 2 6 nulls cail-iuiillirasl of tiu* lown iil Half Moon liny, nl .in pIpvuLioii of obouL 
600 fii‘l II oiiBiiintoil in a nianiii i siiiiiloi lo Llui oLIm is, liiib in n rnnyon along uliirh 
llipip lb n ilisliiiil 1ml oidinaiily iliy siipoiii rhaiiiirl A liiiig, iiii'giiloi IidIp lioiii 4 lo 
7 fpc't ilcpp was C'vini'nU'd iicni lliv lipiul ol llip vnlliy, iiiul a kii»iI volunio ol cnilli 
flowiil down iIs ciiiiniif' (oiiisi* Icii 0 2.1 null*, ns Ini ns llu* Niiiu / luiusp, niid Hump sLopI, 
Im'iiik in |iaiL divLilcd into Hip niniii iipi>k to wIiipIi Hip vnlli'v is llunp Liiliiiliuy Ac- 
ooiiliii|i lo Uu' lisiiiiioii}' nl wiliic VIC'S, tlip (low ipopIipiI llip piiil nl llip 0 26 iiiiIp in 06 
linui nflPi lliP piutlu[uiiku hliuok II was m'pii gliding slowly down and Piigulhiig the 
oielinid |iisl liock ol Hip lioiisp At i oidiiig Ui olsin vi is on llip Nuiwa iniii Ii, Hui oai Hi- 
flou wns mil oppoiiiiNuiiPil liy nni wnUn, liiil Iwo wppkh Inlpt, wIipii pxaiiiiiiod by Hie 
wiilci, il piispiiTil pipiy pvidpiipp of luiving IxTii niuikly JCsiKTiolIy was Hus liuo 
nl Hu‘ iMilUiiii, wlipip gipal iiinssps of iiiwl stiU hail Lhn pciiiwlpiiey of jplly ll ib piob- 
ahlo Hial Hu>ip wns mi (lowing wkIpi on Ihp siiilopi' ol Him oi uUipi PtiiHi-flowii nl Uio 
lime ol Llu'it foiiiialuni, niiil Hull Hip piispiipp ol wnlin in Hip (low was not oviilnil to llio 
casual oImivpi lu’cniiMi of Hip (iniipni.i(ivp iliyiim ol Hip iiialpi ud cm ill iipiiPi huilorp 
Tlip hloiw ol Hip caiii'cin down which Hip moving Indy ol Inml einwlpcl is almul J6" 
npiu Hip liencl ami dppipnsps lo 16" laillin down llio (low illkHl Hus lo a wullli of 
100 f(H‘l nil Hip nvpiagp, nml lo n d(‘plh vorj mg licnii 10 In 20 1pc>I TIip iiipi Uu ol llm 
iua« M illuslinlwl by Hip foci lliul in Hip nnrly slngo of Hip (low Hip cm Hi was jiilud 
20 iopl higlin on Hu* lull, on Hu‘ iihuIp ol Hip big ouii'd innilp liy Hip coni on, not fni 
below Hie pil, llioii il was when Hip (low oaiiip In iisl 'J'lip iiiniks nl Ihis picvation 
woip pifilmbly iiindi* vpiy soon nflcn Hip main ilia'll wns disilinigisl limii llm cnvily, 
lipfino ll Iinil s|ncnd ipiv wulcly The ccsilinl pnrlion of Hus poiHi^Inw ih inclinpcl 
111 plnlu ISlii, wliPiP ll a|ippnis ok o lulgp iiioiiy IppI liigli iiiaiig oInivp Uu> loll glass on 
Hip IiiIIsuIp, on Hip ii^iL ol Hip piclinp Tlip innniiip of Hip males ml nl Urn hoocl of 
Hip flow, ns ll slortcd, wns so gipnl llinl Hip pmUi bulged up ovis Hip sidch in plncps, 
111 bueli a way os lo fmcp upwnni gipol Idcmks of siul nml liiin Umni ini pilgp or ooiii- 
plptely ovpr, nwny lioin llip inn of Hip hole 
The flow assiiniPil Hip foiiii of Iwo InUsnl riilgps and n ppiilmJ ihiiniwuni, n elinniirl 
TIio lulgp on Hu* wi'sl or iiiiipi side of Hip putvc* was pcnisiclnably Hie higlin llu* 
foiin was clup imiUy lo llir poiiriivily nl llm vallc*)', liul cliiully, il is Uiuiighl, lo lira 
tpndpnry of Hip nunc fluid malpiial lo follow Hip (Ipp|ipsI |nihsiIi1p iniUi along Hra gully 
undci Hra opiiIpi of Uio (low Hius Hra dncn ninloilol wan lolnidpcl nl Hip huIph KuIh 
MKiupnl lo llip hisi stalling ol Hip flow, a Hbonni of BPiiiirfluicl mud nml sand ponliniipd 
to mil clown lira ppiiliol cluuinpl, piivning lla sulcn wilh a PcinUng of niiul and leaving 
flowago slaialioioi on il Hus plioniiel and ils inaikinp nra pxIiiIhIpcI hi plnlo ISlu 
Two weeks of lei the poilhcinakp, when Uip iriinlogmpli wros taken, wnlpt wns niiiiiing 
in Hun channel and had oul down inlo il spveial foi*l clopijn Ils Iwlloni, howoia, sms 
nidi Ciom 6 to 10 feet liiglipi than Hip bolloni of Iho iindoilying preovstont wnloi 
coumo, wheio wntei boil not flowed bofoio ol thin limp of Hip ypu The man m Iho 
pictuie m Htoiubng at Uio bottom of the gully To the lofl of him, Hra hammer and 
noto-hook moik tho top of ono of Hu poila of Iho Intciol iidgo whteh in hno divided 
into sevpiol huninurakB To Hie light u tho olhoi and hig^ lotoml iidgo Tho fore* 
ground was fcnmaly eovnod hy a dense thieket of willow trppi Thono wiUown have 
been comidetdly buirad, oxoopt at the nuleo wfamo nomo dood biamdm piotiude A 
fonoe that oraat tho oanyon was loin away for 100 foot, and not a Imco it it could be 
found The fonoe shown in tho pictino in ono newly built in its jdooo 
Two other anuUoi ooith-flows ooeunocl just ovin Iho hiU sraotwaid tkom tho lent am 
dooenbed Thgy uo shown m plate U3 b, the oanyon cm tho left boing iho ana ooonpud 
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fagr the Nunei flov. One uf thceo S euthr-floiK, tliat al the li^t of the [notuio, 
neei the top of the iidgo m a diqiitteum in the dopo^ Icaiiial a hole 75 leot long and 
40 teet wide, and eouia^ down a luiiow lunndl liaving a giailiont ol 36” to tho bollom 
ot tlie hill, a distanco of 000 Icct Eiiou^ ooitli inu^ to hll up tlio latliu doop dildi 
m the gully clcu to Uui buttom ut the hill and to bury the giain hclil on both eiilcb to 
a deiith ot 1 to 2 toot In lliii cnac, an iii the lacccding one, Ihnc weic foinicd Inluinl 
iidgOb higlioi than Iho cunlci, eo Oh to leavo a gioovc belwuLn Down lliii iluiniu'l 
Uieie flowed aotlei matoiud, which lined tho ol the lalual lulgp^ with a ’»moulli 
coal ot mud and left coiitpiouou^ flowngo maika Tho flow Ihub iniscrl a ditch loi ilAidf 
above tho loi'ol of tho iJopa Tho ooilh-Row piohohls asniniLil this foini li\ IcuMiig 
bohind, at the sulce, tlw matoiial kiaat oapable of flowing, and by conaerilialing its 
most liquul paits along the deop centiol lino 
The othci eoalJi-flow wo't neoi by, on the convex faoc ut the Lnoll in llir eciiloi uf 
the putuie A umilai cavity waa piuducpil, Itom which tho oonLcnla wino apicnd out 
biooilly It n a good oxamplo ot tho stalling ot a gully, aa Urine wne no dvpioviuiii 
boluio Ono luaneh of Uin oaith-flow oniiio sUai^t down the hill anil blighlly towanl 
the oanyun on tlie lott, tho other binneli aamc down lowaid tho gullj m which Ihu 
histroientionod ot tliose 2 oaith-flown orouiiod TIuis diaiiuge lines wcio slnili'il 
whuh ultiinalely moy wspaialc the eciitial hdl bum the lulgo uii tlio light, of wliieli 
it n now a eonliiiualion Tlio left aim of tlu. flow on Uio lull mn) daimlup a clinnnol, 
OS o\.plaincd lieluw, which will cause tlio ihamige tiom this hill, which is now' towiiid 
the foiogiound, to ijuss into tlio canyon on tho kit 
HimiLii loniUidcs, Iho luuallv ot Bixudlci u/c, OLeuiiod tliiiiout the icgion lunghlNii- 
iiig the Inull visited bj Uio wiitoi, and oven m chhliiolH at a eonaidoiable diblonro Iroin 
tho fault ricquciiUy Ihoy wcio noL defimtefy lofciaMc to the eailh-flow typo, hut 
losemUcd inoio closclv oo^i-elumia toiincd without the aid of a bucldoiily inrroasrd 
water supply It was often difficult, especially m easos whoio tho inovisnent was 
blight, or tho blido was in tlie ombiyonie atage, to doleimmo whclhrr Uu‘ cutluiuake 
at Uioso points luul roiucd a flow ot wntei oi not In tlie instances bO lai ileseiilxsl, it 
wna inolty coilain lliat it had, but iii many uUicis tlio phenonuma wcio oapliuiialik 
m boiiig tlie lesult of iiioistuie that was aheady collccled bictoie llic OBitlu[uake Hiuiy 
slips woie foimod on hillsides anil along tho embankments of mountain londa, aiul along 
the oiocks foiined by tlio shook in moist and Uiescncd boil Otten Uieso slqn weio 
naiangcd ono almvo onotbra, tlie iwipcmlieulm tacos iluo to bhppiug having thn opiioni- 
ance of step toullii In such eases tho weight of (he mnvcil mass and tho amount ol walci 
was not buffioiont to caiiso the mnluial to flow Thoio wine examples of suih bhiH 
along Uio emut hills nmlh of San Forlio Foiii^ ncai thu mail halfway belwrisi Han 
Biuno and Son Andicaa Lako, noai the load tiom Dclmonl to Cij'slal Spiiiigs lAki*, 
0 6 mdo southcobt of Uio San Hatoo Alub Homo, and in nunv oUiei plarn on tho Ran 
Planeisco Peninsula In aomo plaroe baio lulgcs had then hmis of symnicliy hiokisi 
into hlUo knolls and nicgulai ilicb by Ihcso idipsi, a oonnnon occuiieaoc m llic hills of soft 
sand toimations m the noitticin put of tlio San Fioneiseo Peninsula All the Uiiis 
jubt lofoiiod to dlustiatpd the giodation between euth-dumps anil ooith-flows Duiihl- 
loas in many of thorn a bmall amount of watoi dul galhci as a lusult of the cu Uniuoke 
Aefafum ef ea»th-fiam tominfiiH (Robeit Andn>«n) — Tho lainfall piovioua to tlio 
euthquoke, tho pobsibly ot little impoitonee in connection w ith tlu moie cvtiomo types 
of euLh-flows, in which pioctioally oil tho wmk was done by a head of wata Inought 
bom undrrgiouiid by tho shock, bous a close lolatun to the lev cxtiomo typob, and 
to the gedl^oally veiy unpoitant doubtful types intniacdiate between tho eaitli- 
flowB and euUi-dumps In a diy yeu Uu number and siio ot all of these woidd piob* 
ably have been much has Had ooveiing of dopes been un'Aturated, ucas might not 



IIINOn GIXIUIGILVL FFPllClS OF THE EVHTIIQUVKE. 


390 


Irivu (Mill Ml ii'iklr III liicnlk Imlli al a siulilon iuomioii of watn fiom below, and the 
iiuiifoll nol liaxiiig Ihi'ii kii'iiL, llicic iiiiKhli nut lia\’o CMslcd butli a plciihlul wnircc of 
iiiiiliiEiiiiiiiil wutii 111 Ih> iliRwii liiiiii The following ii\iiw ot tlir lointall conJitioiib 
mil)' Ik> of vnliii* iii iinliniliiig a iilaliun iKlnd'ii lliv pifiMULiliiW) ul tlic giouiul ami 

1110 iiiiiiiImi anil iiiiinii linin' iil Iloivs itiul sluiiiiih 

Dining till' liiil lliiii' iniiiillis ul l<NNi llio ininlall wat p\n‘|jliuiiallF hrai} Ihiuout 
(^iililuiniii, iM'iiig on ail iniiiigi' lliiiiniil ilu* wluile male iiuiio tliaii 0 iiiclm in oveev 
111 llii> iiiiiniul Iiii llial |H‘iuiii Up lu the Ix'gniiiing iil lINMi, llio ninouiU ot inin fu 
llu* M'RMin was I Ti nirliis la'hiw llii* avingie, liul owing In llip gioal cxccvi duiing tho 
bill' wiiili'i mill Piuly siniiig iiiniillis llu* total lin tlio yiiii up lo Uio hisl ot A]jiil, Uie 
iiuintli 111 wliii li till* cm lliiiiuilkC on iiiicil, was iicnily S iiirluh ulio\ p llio luiinial Diumg 
JmiiimVi I'^'liiiuiy, mill MiiilIi llu* imii \im« liiaxy aiul uintiiiuoub Ncaily all tlio 
I mil 111 Lliu MUMiii was ilining IIu'M' nuinllct iniiiu'ilialcly piccnling Uic caiLhqualm 
niiinlli IMarlinill} lui lani lill IwlwiiMi Apiil 1 aiul Apnl 18 

All of llu> imiifiill iliila availuliU' in tlic nmiillily iiikiiIs of llio Wmllin Bnicau toi 
Calilmiiia, oninpiliil liv I'lnlcsHor McAilic, liaii Inhii iimkI Iiii tiikiilaling llio miiounl of 
imn 111 S niuiiliiN muiIIi ol Siin hnnci>«u TIiim' me Han PiaiiciMO, Alnmnla, San 
Malm, Haiilii (liiia, haiila Ci lu, Monleier, Han Liiih Oliispo, anil Hanla Dm Inia Tlio 
aveiage luinlall al Id ililleieiiL plunii distiiliuUal lliiu IIipm' niiinliis wni J2riD incliis 
finiii Hepleinlx'i, MNil, In Apiil I, I'NKi, lieinmn 2 aiul 3 niches alnxi' the nnimal foi 
I Ills region The exn'ss woiilil liaxv lK>en gi eater hut foi Ihe hgliliicss of llw imnlall 
ihning the milinini leiiii, xvhirli was 3 Id inclu"i, or «mal iiiohes Inn lhaii tlie aveingo 

1111 fill inei yeaiH Dining Ihe spniig M'RMin up In Ainil 1 , tho piiTipilntuui aas e\rcb- 
iiivi' Dining Ihe 111111 ' iiioiilliM llial pinulnl llui eniLliiiiiake, 19 n’t nlLlu^ of lain Icll, 
in HI 311 iiei ii'iil 111 Ihe whnie inivipilalion up lo Uuil linie Dm mg Ihe hrul lialf ol 
Ainil, Iheie wai iniielieully no laiii al all Qliiuoiil lliis ii'gion, ni veil aa Ihiii Gain 
Iiii Ilia uh a whole, Maieli was a \iiy laniy iimiiiUi, csimuilly litiivy ilownpouia ooniing 
evi'iywlii'ie in llu' Hlale ihiiiiig llie Insl ihiyi ol Llie niniilh Tl xms Uu' lainuil ol tho 
iiiiiiilln eviepl in irnrli of Hmila (amn mul Hmila Crux Uiiunlii a, wheic inoic lell in Uio 
iniiiilh of Jnniiaiy 

Hie inalriilly ol Uie enilh-nnws anil emllHJuniiN llial oeiuiinl wino nnii llie enasl, 
iillhoiigh llie miuiiint ol nun llial lell nas mil an Inigo Uieie ns iL wim lailhei Inck in Uie 
inoiiiilaiiiM Hie i imsl region, linwevi'i , w Milijeel lu lunx'y lugs, whuh iireriiiitalo tomo 
iniinliiie anil help tu piewiil evriiNnallnn of Uie inuihliire alinuly [neM'iil Thew fiigi 
wi'iii inrilaUiIy a fnelui in causing llm iiulh-nows anil paillHhnii|><i iiinr Uie va Tho 
pinieipiil CRM'S ili'Miilieil wen* tu'ar Half Moon Day Hio icciiiils lioni Fuiiil Monlaia, 
only a few link's away, idiuwnl lluil llu laiiifidl in ihu vicinily was hoaviin Uimi al any 
ullun poiiil ahiiig Uio coasl south ol Han f^micMO Dm mg Uio sining soasna up lo 
Apiil 1 , il mmiuiiUkl lo 21 iiipIiim, ami iluiiiig tlu' nulumn arasou it mnounted to 18 
iiiplies Tlio laliki allows that Uie lieaxicbl imiin wore in llic Hmila Ciuj Mountama 
At Duiililor Ciii'k, in Hanla Giui County, dSTO mchos of imn foil dmmg Januaiy, 
Fclnumy, aiul MaicIi alone, mul 10 inohox fell duiing tho four montha pmcoding 

Dmmg llie apiiiig ol lOOU, a Imgo luut of llic picciintalcd muialmo lommned in the 
giouiul, wliioli was pioviouhl} diy, and the miiomil of cvnpoiafaon waa mmimiaod by 
Urn continuous aueeesaum of eloiuly and imny days The year alFonlcd an e\am]de of 
tlio ooiiocnlialum of an oxecsaivo mmml imnfall mto a dioit pmiod, with all the eon- 
ditiiHiH fovoialilo for tlio abuipluni and lolcnlion ot tho moialuio m tho ground Ear 
thia icn^iii, eniiililiiiiis fuxunid Iho production of dobmdiM of ymioua luadb in the kwao 
iiialciiol covfiiiig slnp-s 

Tho 1-M ili-dtiwHi llui hdVL been ^aouet an mom at laro ataidlas to the flow! ocoaeumad 
by tho buisting of pcat-bogs Hio cauua of then oiigin aod thur natuie appear to be 
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laiich tlic ume' 8u William Coiiirjy has given on arroiint of a iiiuil-UMilanLlu',' 
a iwifl loircnt ot inihl, wnlci, and girat lodkfl, ui the Himalayas, soiiifwlut similai in 
iiatuic tn thne caith-Oows Hlionma and toncnts ol mini snioLwhat ‘innlqgoun but 
usuoUy ot glarial oi loLUstimo oiigin hA\c boon knonn lo flow in tho Alp^ Moiilion of 
these lias bcon iiiodo by T 0 Hoinicy * 

liloi Ill-flows 010 inipoilniil is giiiiig iisr, to new ihaiiuigi* lints and nuxlifiing olil ones 
Tlicy me also powoitul liansixiitiiig agents Tlit initiation ot a new dioinage lino is 
a iiiattn of iinpoi lance Once sUu Led, iL n a point of vantage foi the atloLks of ngnils 
of eiosion, which Ihcicupun oio olilo to ini lease llicn woilc nt an aceclisaling lalc ot 
speed Oiil) np\.t in iinpoitanLC la Uic rlefinition and fixing ot cmhiyonie di^iNsions 
Olid gullies Rotli these luoeossrs nie cniieil out iignously by tliese ooilh-flows, 
bobiiks othci piociN«s taueh oa the cnlnigcmciit of valleys ontl eliuincls alicoily toiniad, 
the tianspoitation ol matciinl, tho dbtaueUon 6 i the icgulaiily nt contouia, and the 
tiaiisfoiinalion of bUifoce loek inaUnial into a Imm easily itinoiable oHmiwiso, thus 
in ci'ciy ooM siipiilying hcltci kvemge foi tuitlia dcstiuctiio action 

Eaitli-flows usually oiigiiuile iii minoi dcpiecsions m m nliciulv wcll-toiincd gullies oi 
vallcya, llicsc being the plaeca most subject to the ronuntialion ot watci hut iii sniiio 
inslnouis they oecui on the eoni'c^ Inou of a sloiw, wlinc the lemoval of soil ili‘veln|is 
a ikpicssion foi the hist iinio, aiul a now tlioiiuge line is nuulo povuldc Tho soil 
ddbiia that la lemoied, oltliough piled liighn than tho biniouiuling blojie, lemls itself 
ooflily to the foimotion of iivulclfl by Uio walei that iiscs oiul cbllccls in the oxcnvalion 
that iM left These small watei-eoiiiKCSj once foimoil, conlad tho lino of llownge, nnrl 
leault in a sent of auiieniniHoiHl diainogo when they hove woin Ihioufdi tlio dfiluis to 
tho oiiginal alopo below Eaith-flowa ol tlie olioso voiiebicB, huge anil amidl, with tho 
dosoly idolcd typos ol coith-slumps, oio thus among tlio iinijoitoni initinl steiis m tho 
devclopmont of ibainago linos in tJio Onlitoinia hilia 

rAirm-urociiis 

Of tlio thicc kifuls of loniNulcs thus lai relniod to, the Rist Isvn, eullvHavBlanrhai 
ami oaith-clumiib, occm quite commonly imleixsidenl ol oaithquakcs Of the Uiiid 
kind, 01 CBilhrllosvii, die oiilv exomidrs that have lieea piescnteil aie iinmnlialely eon- 
ncolod in genesis with lira eoithquaii of Apid 18, b1iIwu|^l it is ooneedeil that muhlen 
oeecssrans of watn to looeo ooilh might aiisc in othei ways and ocoosion inilh-flown 
Aa legpids the fouith type, the cailhrluioh, it is difRcult to conceive foi it any other 
ongiii than on caithquolra, since it la caused dneet^ by the hoiiioiilal jcik of Iho gioiind 
and con not bo pioduecd in any otho way Li the detailed oceount ot the difiUihutran 
of appBiciit inlmsity, a Iniot account ol thesi snpoihcial mosemonia of tho giounil has 
been given ami noed not hmo bo lopeatoil nicy no best caemplihed on tho floocl 
plain of tho Eel Rivei, west and mnth ot Fnndate, tlio flood plain of the Riisraon Rivei , 
tho flood plain ot Alamnla Cicck, ncoi Alvarado, the flood plam of Oqyoto Rivoi noai 
MdpitoB, tho floml plain of Fojaio Hiva , and the flood plain of the Sollnns Rnrai 
(PlatOB 130v, B and 137 v, b ) Li all those localities cioeks wure foimod in tho alluvium, 
gcnoially paiollol to the alicam ticneh, and Uie giound betsreen the aacks was eauscil 
to Imeh lionrontally towaid the aticam, usually with a lototion of the moved mass, 
sihioh gavo to it tlie piofilc of a Basm Ilange foult-hloek in ininiatiiie, the portion of 
the movod stiipfoathei fiom the stioom ccillapang into the \ acuity eauaod by tho 
liuohuig 

* O A J Oble, Natnie, Jui 14 , 1 IW 7 , vol 08 * n> SU-UO 0 H XinhOB, Natniq, Jen 21 , UOT, 
Tol AS, pp 208-202 

■ W H Omviy, (Umlniii in the lliiininsnii Nrw \oifc, 1001 , pp 110 , 120 - 130 , 828-824 

■T a Bcmiicy.llDninHoiidlliidBbcuDira tin Alps QeOl Uib , Joniniy, 1002 , p 8 
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Along Iho Ixkich oi und-epil whu.li wpainln llio Siilinai Itnoi Eioni tlio Boy ot 
Hontoioy at Mom Laiuliiig, tluao was a nuukuil luieluiig of llw hpiL lowatcl tin lioiieh 
ot Iho mu 04 illiiblialcd in plnlob lAtv, n niul ]3i)i, n 
LuiLhing oL Bolt giound wa4 oImo cveiuplihul on tlu' lulol iiiiul Ilala uL INiiiiiilca Bay, 
anil on llio "imulo land” of Han Fiaiu'iico, but Ihuio liuiiig iiii lii'iieh in Uuno aaisi>s, 
Iho nuivcinont causihI a lulgiiig ol tlu: niifiuo wiUi coinpoiiviluig ikiui fiuiiii In Uip 
COM ol Iho mado hiiul in Han l^anei&co, muI iimliaiih g^nunnll}, llic duliiiiiinluiii of Uu* 
suitoic duo to luiLliing wob eoinphenlrd by Ihu •ti'llhiig Uwllui nt Iho Iooho nutoiiid 

CRACKS AHD FISSDBBS 

The ciRLkh III Uie giouiul whu'h apiuHiioil at llio linic ol tlui oniUiquokc fall inlii 
ddlcicnt ealQgoiua 01 Uicio thno oio two dMliiiol dowai 

1 The oiBok 01 fmura of tlio main Inull, wliith n* a hupcihcial cvpiitbion of llui iUkii 
lupluio of tlu) oarlli'ii nuit tlml eausod Uio l•allhllllako Asaocialod willi this as n bul^ 
diM aio Iho airahaiy oracin aiul fibfsuin wliioli aio Bnijalioial cxpiiiiMoin of Inanoli 
niplmoB 01 aubpaiolld iiipluiob, gmioially olow lo Uio nuiin lupUiic in tho Rift lonc 
In Una dlas^ woulil also belong any eiadln diia lo aupidomonlary laiilLuig in Uio gimmal 
lono of dislmbaiieo, it audi aupiikiuiQnLiuy laulling oaaalSi vhidi la doubUul oxeopt m 
siieeial uiBlaiicts 

2 Tlio koDond gimual diavi iiieluilos Uioso oiaeka and frauiiw wliidi wcio rausod by 
Um CBithquako, n a mull of Uio coiiiinolion of Iho giounil, aiul liavc, lliciofoie, Iwcii 
dosignatod oa soooiuloiy. 

Tlu mam eiaok, or ruullrliaoo, anil Uu auxihaiy craeLs salolliLu lo il, havr boon 
dobaibod in Uu oooljon of Uu iquit iloaliiig wiUi Uu oaiUi niovcnuul along Uu fault 
Tho bcoondoiy oioeln, inasmiuli aa Uioy aio an iiulualun of Uu intnislly of Uu idioek 
at any locality, Iwio iW doMiiibod or lofiniod to in Uu hOoUuu doaliug wiUi Uu dia- 
laibotun of iiiUnnily A Iniof nvuw of Uu phonoinona ol narks iii Um giouiuI, apoit 
fiom Uio inain faullrUmeo anil Uu aunluuy eioaln in Uu Rift aoiu, will, luwovor, te 
givon, ovon at Uu link of aomo ilig^it lopotiUon 
Hinoo Bonu of Uu eiooka lo Iw lofaiod to can lul with eoihuiity bo plaood in ono or 
the othm of Uu IWD fundonuiital elasBOB above nuUoatod, it wdl bo found ounvoniimt 
not to Imeo llial clamifloatun in all oaaoa Along tho lono of Uu llifl Uine wuo many 
, Bccondoiy aodca, oa well os Ihoao oloBHod oa auuliaiy, but it was not ui ovary ooaa 
poaible to dhniminato botwoon thrm Thmo areondory onuka oooinred both on hill 
dopea and u alluvul bolloma. On Uu hill alopoa thoy wmo very omiiiuonly awociatod 
with landalidna, a markod Uu incopUon of landaluloa, and tiu« have alraady boon 
diBoust On Uu bottom londa of aboanu oi ombayinoiila in Uu Bifl aono, oacla in Uu 
ground woo enoodin^ oommon for the ontno longUi of that poition of tho Bifl along 
whuh Uu fault eatendod In vmy many caaoa thiM aaoha ware oBBociatod with Uu 
lurching of aoft inoohorant matoiialn, juat oa tho oiaidia on iho hillaidaa wuo 
with nuio Gammon pbaaoa of iMiHJiAnig Thom wen olao, howova, many oaoka 
qmto diaaooialod liom Uu dofbimation id Uu oarfaoo due to lundiing, tiiao 

waa doubtlaoB in Uuoo oaaoa an moflooUvn tondenqy to Imdhlsg 
Beyond Uu aono of Uu Blft, oodka wmo obaarvod at many Hioae won 

moat aammon on Uu bottooirlaada of Uu atzeami, notably tho Ed lUvar (idato 188 a, b), 
the Rumun Bivar (plate 188 a, b), Ooyote Qook (jdate 14 Qa, b), and other abmoma ilb 
Uu aouth end of the Bay of San IkuouQo, Fajore Biw ^dato 141 b), Ban Laranao Bivw, 
and Uu Balliua River Uuiy other amaUm Bheanu mi^t aloo bo mentioned In 
tiuao oaoea the araeka woro uaually aaaooutad with the phanimiHna of lurdhug of Uu 
aUuvul dapodta, thou^ many onida aloo oce u ired vdura no auoh vmw'atAtr waa ap- 
parent liuy w» m naariy all OBBaa found to bo poraM or aidiiianlld to Uu naonot 
Id 
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IKHlion ot tlio blicdin ticnch Thev vciy commoiil) cxUnJod fu wxniil huniliul tccl, 
in 4Q1QC iniUncex toi M\nal hundicil vanh, and woie chaiuelnisticallj' aiiaiiKid in 
lincai seiica Tlic ciocLs in llic kiua in mmc eevh (n’niLipl ta 6 Lhdon, ami in ulliuib 
Llie\ wmc in giuupb of paiallcl cioeka in Ixlta a lew liuinlioil tcel wide In nn ca>4> wna 
time MIX bugg^lioii tliat they wna uioib tlmn puidv xnix-ihcial phenompiia A uiiuiue 
inanitcblatujii oL nuiIoll giiu.L« ib Uut dc^iibod by Haltlicb and Giondoll in Uie viLiiiily 
of Lixxinioio (Sjeo plalo 141 v) 

On tlio hilkidcb and lalgiL iicxte, aL points not within the Rilt lonr, eiorLb wni of 
commcin OLiuiiniLe Mc^t ot llicsc wuo umoccteil with londdidcb, a^ bax been iiidiuileil 
in tho Mxlion dealing with that sutajoLt Roadwajs and nitificul cmbankniniN x\iio 
Ijailuuldily >iUsuptiMa lo damage lioni bueh naeks But oomc of the ciaekb hail lui 
appaiiiit roniiccliun with landblulob, actual oi inninent, and thtw oae of csih>giu1 
intcicbt The iiiobt nm Llmly aic tho-c dcbuibiwl bv Mi E S Leibcn in tho lugion ntn 1 h< 
neat ot Oox'cln, Hondorino County, as *4.1 loith m tlio lecoid of intensity Some uf llu> 
uacK dcMniUil Iqr Mi lauaen uot4i tlm atbls ot luely iidgus, and altho il nus mil 
Ijouibluto liilliiw tlma foi gicat di-ianecn, tiioy oviilisitly cvtiiul down into the lock 
II lb leiDMkaUc tliat in the dieliict when Uiubc ciarkb oecui, time was no e\uk*iice 
ot A locol iibO in mton«itj' and, tliULfoie, nothing lo ouggosl that llicv wcie tin scat of 
a auppleinnitdiy looil eaithquake The piobahlc inhninulation ot tlic oceuiipiicp is 
tliat they aie oecondaiy eiaekb of a lathci exceptional kind, in ground llml ip(|uiipi1 
no xci} seven sluikiiig to iu|iluio it siipeifacially (iaekb of a siniilai clioiaLlin wpip 
iiotiil by Ml C E Wcjivci in the Clcai Lskc ihbtiict and on thr llniikb ol Miiiiiit 
Bt Helena 

On tlip Han Fiuneiseo Fciiinaula, Runihu moLkb weie olMiivod by Mi R Ciaiulall on 
Caliill Rjdge and Rawvoi's Ridgp^ and aio deoeiibcd 1^ him in hib account ol tlio dis- 
tiibution ol intcnuly in that iqgion In tho Santa Ciu/ Mounlanih, such erncks wine 
oommoii aiul aiiv dewiibod nimo oi leu in dotMl in tlic section on the dnliilnitum ol 
inlonaitr In gnicial tluiy npiicai lo be tho robult of the eaitliquako laUipi than a con- 
tiibutoiy raubC, iltlniugli in some eofaps it is quite possible that Uicy may havo been Im nl 
luptuicta ol tho iiatuic ot auxiliary oiaokb and so gave use lo sulxndinatp viliintiun 

EFIBCT OF IBB BlBXHIQUAXl EPOE UESBROBOUn) WAZBS8 
biDKiriciNcr or tiik fiilnouuki 

Foihaps the inobl intciostiiig and bignificoni fact whith llio btudy of tlio oailhiituki* 
has tnoiigjlit lo liglil, apail fioni tho gicat fault along tho Rift, was tho gpiioiol dibturlianeo 
of unilngiouiul waUns In oMthqunkps gonciolly, Uie phenomena which appear at tlic 
suifoic ol tho eailh havo bceomo well known and, mdeed, olmobl commonplarc ui icccnt 
XPBiB, but what tionspinw in the coith’s eiust below the bmlace, oa tlio coilh-wavps 
gcnciatnl at tlic heal of duluibanoe pasu thiough it, is as yet a mattur of unopilainly 
and uuiuiiy Tho cHoct of Uie shock upon the mosTincnt ot umleigiouml watei, as 
inaiiifcBtoil I7 the behavior of opimgs and rrclk, Uiiowo light on this quation A fow 
{Mgro Mc, Umctoic, devoted to leooidiiig mfoimation of this kiml 

It appcoib tiom tho iigioilB that liovc oomc in Uial sjniiig) and wells wpip vei} genin- 
olly anil voiiablr aftuctoil Unou^ut Ihr distuihal oica, mdnating a sudilon doiango* 
mont in tlio iioimol nunmnentb of buch waiia Hub dnangpment could only havo 
boon eftectod hy the ohongcb in spaecs in the locks m which the wateio in the suhoui- 
foce legum bio eontainod, wliothoi flowing 01 btognont Thcbc bio of 4 gouaiBl 
kimls Cl) intaatitiol apoccs, 01 so-called voido, betwran the naiMriataiimt hagnienia of 
impeitcctlj’ compacted 101 ks, ouch ao bbiuIb, giavob, bindbtonoo, eong^nnalcs, 
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eU , f 2 ) Ihp ci^ki and hMiiics wliuli llu itiiiii> I11111I3 I'uiiiiuuluil Ioiuin ol IIil 

bQiiic iiigL\ 01 ollu'iN, iiicli Ob giaiulPjLixH, PiP , ahull unui iiiili in .ibulul 01 eohuiunl 
Londilioii, idj Uio xcsicuLii siiucs ami IuiiiipK nl U\iis, oiul (li llu* spauft ul dissnluUon 
nliicli ocLiii liciiupiitlj III iidalniilv '«ihililc iiN.ks, imialiU liiiipblniip 'ilic urcuiiiiicp 
of wnlci wliieli iliHs luil poiiiiraUi llip imks iim IImw lliiu lIuMii, bill ih caiiilaiiuil 111 
siiull disciplp Liivilus 111 iueks| mkIi ns llu* luiiiiil imliisiiiiis 111 ikiumhis uu'ks aiul 111 flip 
eoiisUlnuiiL iiiiiinuls ol emIiiiipiiIiu}' nicks, is luip giiuniil 'niiiuiiiL llu* Cimst 
Rongi's 111 Caliliiiiiia,liiiU!sloiU'M lup mil iiIiuiuIhiiI uiul span's ul ilissnluliuii .up Ih'IipvciI 
lo hH\u plii^'Cil no iMiL 111 Uu* 1'luiiifU‘s witiili wiip iiiiiiiilii«liil in llu* In linvuii nl s|iiiiiks 
and Hells 'J'lu* same leiiuuk luiUs mill ipIpipiicp to visiLiilai aiul liimipk'd liivns 
Tlioso clionicps w(*ip thus oiinliiu'il lo Llu* viiuls ol iwnous aiul iisiuillv hlllp c'lilu'ioiil 101 kb 
and to eiacks aiul Iissukm winch liavi‘ist'd llu* cnlipipiil UH-ks, wIipLIipi |kiiiiiis m miL 

111 (ho disiiissuin 111 ecilaiii pailh-lliro*i iti llu* piPiH*diiiK '*C'iLiiiii nl this i(>]niiI, the 
iiiilialioii ol wliioli is iisLiilxsl Lii a siulilpii iuipssuiil ol w.iLi‘i lioiii llu* uiub'ilyiiiB loi- 
iiiHluiiis, ulleiiluiii has beoii nlipiulv diitHlnl In uii p\lu‘nip iiliasi* ol llu* ilisliiiliaiipc nl 
tlio luiiiiiol laiiiiliiiniis 111 llu* Kniiiiul-unlPi In lluisi rase**! llu* Kiniiiul-ivaU*i wim siuI- 
deiily c\iip1IiiI or sciupcjhI nut ul shIuiiiIihI, iiukiIilipiiL Icuitiiilaiiiis nl llu* Lniii* of Uip 
shock Tlipv 010 exlapiiu* iiiiuiili sLiilioiis nl a lpnik*iiiy whuh oIIppIpiI llu* ipuiiiul 
walpr ULiui div Ihiiiniil llic iIisIiiiIn'iI ii^ioii in Lins pniuiprlinn, iL may In* wpU 
lo diippt nllPiilioii iiuni* pmliiiiliiilv Ihnii has liilluilo Inpil ikiiu* In Llu* U'liavun ul 
iinloi 1 aiilniii(*il III Uin alliiviiiin nl llu* iivcI'IniIIiiiiui Oiu* nl llu iiup«l rniniiinn phi*- 
nuuu*na 111 surh hiliialiniis wu*t llu* i*\piilsinnnf wiilPi in |i*ls rinin hiktIuiis whiili suil- 
dcnly apiNHiuil in lira nal-l>niK hiiiiiiuI The* imU*i was iisiially lliiown iiiln llu* on lot 
vimnl fi*Pl, III soiiip rase a it Ha*i k'IniiIpiI In In* h* 4 iniirli n*4 211 li*t*l, niul llu* c*|i*olioii 
eonUniuid foi *iivmd iiiiniiU**i nflpi llu* i*Hiilii|iinlcp llu* ouiiliniiaiu*i* ol llu* (*jc*pluiii 
ol li*i lira sluNik uulic nil's llinl nn pIiisIIp sUpss had Im-pii kpiu mini iii Llu* •ttliiriiLnl gf nuiul, 
wlirah lliUH loiiiul ipIipI hi Hip r\|iiilsion of Uu* rnnlniiuHl wiiipi in lluil | 1 u*ip wn^ n 
giavilalioiml HPllling luf^llu*! ol lira niiUpiiiil, vIiipIi dmiiiiisliPil lira H|iiuxs orciipipil 
by wnlpi Tim vpiiIh llius isIuIiIisIiihI wpip vriy iiimu*ioiis, iiiiil m*ii* 111 nuuiv insbiiiit'u 
bkisoly himrcil, iiiinu liui|iu*iilly n Ipw In llu* hi*ip, iiiiil iK*i*n* 4 ioiuillv isolnlpil Tlipsi* 
vpiils wnr roMlr iiHugiiianlilp Icn wppks hiuI pvpii iiiuiiIIh iiflcr lIip piirllupiuki*, in Hip 
tiiiiii ul rinlalcls Tlu* wnlPi in iIn irassniu* In llu* <«uiliui* InniiKhl ii)i cnn<aik*iiilik* 
quoiililim of (lira Mini, wliu.li, fioiii lit ]nc*yailiiigly llf^il blulHliifiay inkn, whs pvir 
ik'iiily clrinTcl Inmi rniisuIiTiiliIa iIpjiHi On lira floiul pbun of llu* Kn1iiia*i Ili\i*i, llip 
sand was ic*eiwn/wl Iq* Uui ix’qik* nl llu* iraiglilNnluiiNl In 1 w Uu* miiiip hi iIiuL of n 
blinluin of uiuI jiuaml by wrlh al a doplli cii HO IppI. TIip rrulPis wi*ic* usiully dis- 
tinoUy funnrl-siluiliQil oiul iiprc liiiiiiiod by a ciiaidu flat lulgp ul *«iul whuh, by 
iposon of ils lig^L aikii, was 111 iiiarki*d coiiuusb In lira snuouiuliiig suiIopp They 
x'oirail 111 diniiralpi liom 1 lo ixnhain 10 fpcl In hoiira iiiHlancpb lira 10111101*4 auii* 
auveial fi*ol dcqi, in oHicis Uic fppblu oc Umi in tho doouig atogm of Uu* oniplum hod 
oaiisnl tirain lo fill up wilh boiul Tliq}* unp i|Uilo anakgpus to Ura aaloihils dneiilrail 
anil piriinod in Dulloii'b account ol lira CliaiknLon oaithqnoko' CSoo plalm 112A| n 
and 148a, b) 

Tlieui malnlpls oeeuiird on iiracticolly all Ura naturalod alluvial bollonra of tho 
btioaiiib mUnn lira lono ol dpslinolivo c(fael*s and oho cm tbo tidal mud dalB ol Tonuka 
Di^ Tbay aio signiRcniil ol Hra eomjnusion to which sudi watm-ladon, iiraobinpnt 
fcumalrans imie aulqcetpd by tho poocago of Hra coithnwavoa al Ura iinra of the cailh- 
quoko or by tho oonraquonb aottling of Iho giound TTiqy thw aflend ue, m poil at 
least, a key to tho boliavun of many igninga ond woUa Most of the apungs of the 
Coasl Ran^ oie in oobd loek, Ihcni^ Hioy may omoigo on a hiUaido mantlod wilh rogo* 

■n B Gaoki|IaiI8uivii|},afh Ann Bapat,np 200-908 
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lifih md Boil Bueh spiingii, u a ganoiBl lul^ had Uiea flow incieaacd at the tuna of 
the iMHtiiirifciw nu tend^y to eompieagon in film loelca would not be m efieeliva 
as in the OBae of nonoohaent aadimcnta, but it voidd maka itidf manitCbt in tho gen- 
eation of an dlaatae abe^ wbibh would die out aiul mage uith the nomiol giavitativa 
atiemiraiy giaduallv Hina would alao be au ettecliive tendency to biing logcthci tho 
wbUb of and fiflauiea whose planoa lay banavotse to the path oL piopa^tion of 
the eampeaaiva wave Both of th^ tendmin would make fa an expulaim ol tho 
wata Tha eipulsion oaidd nott in moat caaea, La eficctail suddenl}', howai’ei, owing 
to the gieat Encbonal iBsistanea, and amply icaiiHed in an inacaacil Dow ot the 
apiinga at the amfaoei which woidd contmua duiing tha life ot the abnamal claalio 
abeaa The duiabon of this atiesa appeaia in aome enaea to have loated but a fow daya, 
in othm caaa it eontmued for 2 monUia, as ndaiod hem tha abiunmally laige flow of 
the apimgi Thu sanation would dqiend on loaai oonditiona, aneh aa the aupafieial m 
deep Bomoe of the wataj the ehaiactei of the rodu, the degiee to whidi it waa ■««»*"««< 
with madka, ate 

Tliu aame genoial evplanabon would apply to aitenan wellaj m whuh tha water 
aoquiied and maintained an inaeased head fa aome time In some such wells, whmo 
the watei Blood nmmally at aome httle distance below the amfaeo, it oxeiflowail and 
flooded the giound in some mataneea In otha caaea, whae tho supply was not arle- 
aian, but ahallow walla loaahed tha giound-wata, the kncl ot the lattei loeo Thu 
genaal tendency was eomidieatad in some instaneae Iq otha ettaeta of the earthquake 
Seaaal amfaee walls had then levd lowoed, and othms went diy This auddon diop 
m the level of the giound-wata eon be ezidBuied only by a auddm riraimng oh of tho 
unduground watae to lower kvela, and thia might be ^octed by the opaiing up ot 
the giound eupafleully, in cunaequenoB of the shock A annilai oxplanalion would 
apply to the few epiingi wfauih had then flow dimimdiod or cut oft dtogothu Thu 
diuning off of the wateis of hig^ levela would also augment -dm flow of epiing^ end 
wdli at lower lavde and moy in eome CBeee have been & piineipal cauw of obeeivcd 
ineieaBee of flow The notewmthy caee ot the apiug near Ukudi, dosmibed bdow, 
whuh ooaaed flowmg and lamain^ dry tfaiuout the following eumnun and fall, but 
leeumed ite How with the advent of winta tains, niggata that tito flesme m llic 
look bom which the qaing wdled enved oa tha hmb of a aiphoi and that the wahn m 
the uphon wia diauud oft in oonsoquenGa of Ihr agitation and opening of the giound 
at the tune of the chock The wmtei loms lefilled the a^hon limb and so biouglit 
about a leaunqition of the flow 

One of Iho most common lepata legading the ahdlower wbIIb was the toiling of the 
wata by the admixtme of eeithy matter, doubtless due to the agitation ot ^ gioi^ 
and the looecmng up ot the inooheiaiit mataul at the bottem of the wefla 

BEOUBD or araiNGB Ain> ■wau ArracmD 

A biief and pathal leend of spiinga and wdk ahectad by Ihe pmHhtmLi foUowa 

MoHbtgm, St/JLiyou Camln (0 H Ghembae) — A sultur ^AUIg wee f«wiwwd at a pant 
2 Bides south of the town of Montague Hot wata tut bom it fa 2 days, aftei whidi 
it cooled off A soda apiuig 9 mda east ch the town doubled ite flow The wata of 
many apiingB waa muddy frn eevael days aha the quake 

Denny, Tnmty County (P L Young) — At aamall quaiti mine neai Denny the 
doubled the amount of water flowing from Ihe tumul 

Paanuf, Truuly County Qlia B DiUu) — Hktb wee an mneeae m the wata m the 
ditih which comes bom a gulch The innrannri flow not diminichcd up to 
Hey 6, 1900 
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Biudand, HvmboUt County (J W. Bowdon) — Tho pieuaiue on tlie flow of naluial 
gBq was doubled in the vicinity 

Coodo, A/endonno County (E 8 Leicen) — Somo epiiiiga and wcUa in the vioinily 
went diy, ndiile oUicib flow^ moic TiclIv 

LayloHVillB, Mondoetno Cemly (A S I'hiklp) — A eulliii apiiiig luul ita volume oF 
wata iiuiaBbod at kcal Uucofold V}' Iho ^look, acooidine to it'imiL 

A/flRdobifio, ifendoLino County (0 U RiLici) — Wclli in Uio liiwrr iiuiL oL town 
bocamo lull to oxcifloning and a heavy acepoea ol wain wui obwiiiil iii Liu. yaid ot 
the Alhombia Hold 

(W Mullon ) — The (low of a nuiiihm of i 4 ^ninKi ivai iiunpoipil 

Uluih, Alemheino County t 8 D Townlcy) — Tlio naloi in Uui well at tho ObBcrva- 
toiy waa my nolioealily loihul foi amaual diiya nlLor ilw sluicic TIu* Ukidi iiiim foi 
Apiil 27 fqunlta aomo my murknl ehniigaa ui the (low ol HiJiiii|pi iwai Ukinli A biirin); 
noai tho 13 Clomona Uoiat Onmiiany'a landi, nliieh mipplioil walui lot floinesbo ami 
laneh pmpoan, atopt flowing aTln tho caiUu|iiakr Tho laiirh la about 2 niilu lunlli 
of Ukiah oiul a little webt ol tho conta ot tlio valloy, aiul Uio apiing la in Uio fool-hillb 
on Uio odgo ol Uifl valliy, ncail}' a niilo to tho wcat of tlio raiich Piius oonncolcd tlio 
bpiuig vnUi 2 tanka on the laiuili, Uio spimg luiving auppliml tho nnrli with wator foi 
a gieat many yeaia TIu foioiiuui, John ISkhnl, ataUN Uiat Uu* tiny after Uio eailln 
quako it waa nolieod that no wain waa flowing into Uio laiikb frum tho apiing Invna- 
ti 0 Llion alunred Uiat Uio apiing which coiius out of look, wnh ahaulutcly dry. Mi. 
Exiled and Ihh mon wniknl foi twu oi tlucai weeka, digguig, diilhng;, and blnaUng, in 
tho ofloit to icgam a aiipply of watni, Imt Uicmi oHurla weto fuUb and wmo Anally 
ahbiidwnwl Awrll75footdn>pwasdiigonUioiAnrhBiulawnukinilloioetoiL Ekhod 
wont to tho aito of the apiing mmol tiinra dinuig Uio aunuiun anil early fall, hub thoro 
WM no watoi Upon gouig to tlio iilan‘ in tlio coily iiait ot Uio wiutci, aftor Uip laina 
hail begun, it waa founil Uiat tho api mg waa again flowing wlUi a laagoly inoraabod volume 
of watoi Ite oatimalod that Uio flow waa alunit douhloil llio apiing waa atiU flowing 
with Uio inooBaod vduino on Maidh 15, 1007 

IfemZodL, Mendaeuto County (C. D 0 Bowen). — Somo apiinga flowed mom abunr 
denUy aftor tho ahook 

Lalo County (C E Woam) — At Hi^iland Rpiiiig, in Lako County, nono of Uio 
apiuip diud upb but ono now aoda apiing waa fonnod In the h^anoiaean looka. Tlio 
niineial apnngii m all paita ot tho oouuty aio loportod to liavo InerooFod In flow and 
number The aiboaiaa wofla in Soott'a Yallcy, woal of Lakiqiorl, have dlinhinhcd m 
flow, and aomal have atopt flowing Many woUa havo diiod up, but Ihia waa not con- 
fined to any paiticulai kionlity or pait of tho county Tho ohMk appaiontly liad no 
oltoot upon tho watna of the lunthm pert ot Qcar luln, lun upon tho ^piuiga in that 
paib of the diabuit 

Lakeparl, Lako County (J Omhohar} — The flow of many apnqga Inomaod on 
aoooonb of the enitbquake, while the flow of artcaian ardla dooraaaed. 

Aimapoha, floaoaia CoufiQf (G W Flaeua). — Welle and qnlngi have gone diy in 
pkooa, and water haa come to the ainfkee arhoro them ana none before 

SAaatopol, Bonoma County (R M Eathaany). — The arella m thia viomity arare all 
atnnd up, tiie arater booommg filled anth aadlmenb, aa tho a heavy rain had andit in 
ainfaee amtai A email book a htUe to the left of a flnum b the and on the Hlundon 
plaoe had ita flow of inter ao uumaaed that the owner of the pHaoe had hia attention 
eellad to it by tho maxing of the anter 

Santa Rooa to Sonoma, Sonoma County CE 8 Leiaen) — At the mty pumping atataon, 
1 6 milea oaat of Sanb Boaa, thae are 4 anUa, dug 50 foot and ooniieoted adth a tunnel 
460 feet long. Withb oaoh ardl them la a bond arall S Inchea b dlamatar and lOB foot 
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decpei limn Uie dug wall Tlie wab i began (o ii« uuuiLiliatelv afUn Ihu sliook, nnil n 
16 tccl than bctoic, slllio the pumps haic been lun lu then lull coincit}' 

The waim qning at FoLois' joiuiIl was litdc aUeclul, exiipt that fm a do}' oi so albn 
tilic iJini lc tlic wotn in tho spiiug was lowei M Cbniod iani.li, noilhnist of Mclila, 
tlicie aie numeioua wnim iiningi, about lUO^. all along tho bav* ut a hill, which ha\o 
liBil thou Oow ineieaseil vi*iy much Mi BUblillL Uuiik^ that thcio h ton liiiiira iiiudi 
aoiu nil btfoiP, and that it b a little waiinni lie also tella me that tho flun is gioilually 
dceicobing ngpin llu. spupga at Mehta, along the lunth side ot llw lull, have Iwhavod 
much Ilka thorn al Coma's I om tokl the eitck about 2 milcs lu the iimlh lub iiscn 
oonskksabh ^nie the shoek 

A mile ninth ot Kenwood Uune is a well which wab diwd up about a atoi ago Iqr on 
CBilhquakc, and luul to be dug dcppa Tins bhoek did not enm to afTccl it 
Glen Elkn Spimg'a continue to bo ehongoil, usually inrtoamng then flow, Iho a few 
spiingB went diy At McEwon'e Baiudi, 3 inilcb west, both cokl and hoi sijiiiigb aio 
flowing mueh moiu walai Al thi Slab Home oi Eldiulgc, a waim spiing ^loilnl almuL 
0 75 milu ea'^1 ot llic town HoL spiiiigb al Agun Calu nte have iicaily tiohlcd then flow, 
and the tcmpciatuio hub iiscn fioin 112* to lU* A epiing which icquiicd pumping 
bctoic now fluws 

Boves IIol Sining has mtioosed a liUlc uul now flows without pumping Tho 1cm- 
pciatuic haa also meieabod a little Scvuial yous igp an oaithquake stopt Iho flow, so 
that pumping lias boon luquiiocl until lliie last shock At Uonoma Iho wclla oiul spi ingi 
suppling the city oie flowing mme than befino 
T’atciaas' Heme, Napa CouiUy (A Brown) — Tlic eaiLhquake caused the spiings to 
flow moie full} In about 2 months, aftca which they letuined to noimol 
^aps, Napa County CT Uull) — lu maaiy uses spiingB iiuneasod then flow 
Reidaiq, Shaala County (L F Beobiilb) — Some bpiinga have been lopoilcd to liavo 
mcicaacd llicii flow and to have a Iowa trnnpetaime 
McCloud Rnci, Shatla County (CAieo Snlaynm) — Spiuigs in the linioslono licit 
above Band, which weio finmeily cold and oleai, bocimc waain and milky 
Aflepkeny, Smia County OV A Qaston) —The eaithquoka changed Iho flow of 
walei in minis and a|nings 

Suisni, Sofono County (E Dinkekpicll — Hi Mdlei’s gas well, 3 miles noilhwcsl of 
Subun, gave Uneafold gicotei volume ot gas loi 2 weeks bofnie Iho caithquoko than il 
did aftciwaid 

Mattmoe, CoiUia Ctnla County iR Wulacnl — Alhomlna Cieek is saul to haiT iiacn 
2 foal afta tho amlhquaho A amall slieom to the cast of tho town, which is usunll} 
chy by May 1, now lias considmablo watci The wmo is icpoited of nnolhci slicam 
south ot town A well m the virinilv, m wtuch tlic watm has always been scvcial foc‘l 
below the suifaco, is icpoited to bo hllwl almost to the suifacc 
Stockton, Son Joaquin County CR Ckoiulall) — An dd disuood gas well al tho Cil} and 
County Joil bod a flow of watm atoitcil m it by the oaiUiquoke This flow eonlinucil 
tm about two weeks, altei which time it began to diminish In a gan well, at the Citv 
and County Hospital, both the gpn and watei flow had been doubled and h^ eonlmued 
so up to tho tunc of my viait 

SipoH, San Joaquin County IT H Wren) — I have 18 amob of altilfa laiul, whidi 
watned with an inch lem watci ovei the hmd-^te m 1005, m 17 to 20 home This 
yeex it took 25 home to watei 13 aoree, all oomliUons boing the seme as last jcai oxocpl 
that the land was mme locked and ahould ha\e watmwl quidcar Otheib haro ma^ 
the soma obaeivBtum 

SunN, Alameda County (R CimdalQ — 'Hie level of the groimd-watei aiound Sund 
was atlerted ooDBideiabl^ In most d the welk the water loae, eome ovmflowuig hr 
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a Nhoi I tiiiio 'riio pintm i 4 n gii^'c 4 5 li uL An lliu iiu iiiuivd i ito ot I lu> wnlu iii Ins uvll 
Tlu‘ spiiiig winch liniiblus tin* liiwn supplv is siiul lu Iui\o IxK'n iliiuiiiisliiil liy mu^ 
tuuilli ol lib flow Tivo ollui clruifiih 111 vain siipplj' win* h'inaIchI iiiio Ih'iiih (he 
slnilingol A non spiiiignoji oiiool Ihu wisiiuii Pai iliu cnniiis in Nik's Oiii^'un, lIu' iillu'i 
llip ii'juwnalioii nl an okl suUiii hilling iu>ai Siuiul, whii h luvl mil (Iiiwi-il lui iiini}' }'i'iiiri 
Cttlavaa't T allei/, Ibuibi Chan Couut^ i(t V SSoIlnmii) — Thi> h[iiin)c^ iiiiti Mi UiiIhiI 
Iiighsim's liniisi, 111 sn.liiiii JJ on llu> iiiiti' nisi nl CinLiviiiis ViilkVj U'l'iUni' iiiiiilil^ 
alUn llip shill k oiul ii>iiuuiu>il sn Ini (no ui liiiri! iLiis TIu. \»luiiu‘ nl uali i ilisi luiij(i>il 
by Uu siuiiiRs iiirirnMiil to aliuul loin tiiiMsi (lu usual aiiinuiil 
Airatadu(K W lluii^ — \.L liu> VlxiUiukiKiigiu Mill, mwi'ialwi'Ils, fin iiuilYnnaiiif; 
•‘iiliNoii wplls, tlu> ttiiii'i-inlili! is now a li'w li*i*l lu'kiw llii> snil.iii‘, llu' wnli'i-li'wl luiviiig 
iisi'ii at llu> liini nl llip csulhi|iiiiku Tii llu* ttiKiiiii|miivniK IoIiIp iup ki'I'ii IIip lu'ifilila 
ut wall*! Ill a nnniliPi nl wells uInhiI IIip null, 1141*111*11 lu 1111 losuiiu'il level ■)() livl niuive 
nil nssiniii il Imsp ' 11 u*si>wells wiiPnlM*ivi*ililaily iKliupniulnlU*! llieiiiiliuiuiikp In 
innsl ol llipiii llip wnlei hiukleiil) icm* Tin* leniliiifis show llinl 111 11 lew f iisi>< llie uiilpi 
luso liiiiii 1 lo 2 fiH*! A wi'll whu h iisiil In lx* iniihuUneil iuiiil\ ill} Im>kuii shmving ihiily 
(luolualuiiis, iivPidowiiiK neiiilr I'l'Piy iiuniiitifi fni miiiui wivki nlbn Ihe 1*1111111(011111* 
Tlip I1HUIPS licio Kill'll an* liii ini*afsiiii iiipiils iiuulo 1111 Ainil U anil II, pii*pi*iliiij; llu* 
poiUuiiiala* of A|iiil 18 , lIXNi, iiiiil llu* iiii*asiimiii*iils luiuh* on A|nil 21 oiul 28 iil llu* 
•suiip nioiilli, aivl Mnv 0 suImpi(iu nl lluiPto *• 
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*No SI, ApiiliS flniiivpuiii]iwii<iUikuigiiniki himiUilunillwIinn iinniHUii'iniiiilviMlnkiiii 

San Fittiuivo Pemiwula (II AiuIpuniii} Tliiiuiiil llm (•Piilml ihiiIioiiiiI llu* Hnii 
Finnpispo I'piiiiisiiln, llu* rhirf Ki*olnKirBl pIIppIi, bhiiIi* I mill lliii uplunl ih*i|iliirpiiitiiil oIiiiik 
UiQ (null oiul llip s 1 iiin()iiiK anil m'UIiiik ol ollui ml Kioumli wi'iii Iliii iiiPii*nM*il 1 111 iiIhIiiui 
III ivnk*r niul ih ilisrluuKO nl llu* nuifato TIu* imiiiiiil flow of wiilei liniii M|irin)f« wni 
niiudi diilui bod TIu* walci wh^ iisuully niuiklv m milky 11 !*« 1 ppm (nl In 1101*1* flowi*il 
sally fioin ono s|ninK foi 2 ilnys nllei llie caiUuiuaka, niln (Ills il leliniinl Lo ils usiinl 
(luiily Hlmains wno roiisulpiolily swnlloii tnii|K)iaiilv, and whIpi ln*i(iiPiilly eoiiio 
lo tlip hinfarp whnc il liad luil iiiiuk* iLo aijiicanuipo licloin 
(U (homloll ) — VI Ml ElniKlirb plnce, nl the lowm mil of iJir lake 111 PilnmUM 
yon, Uic lining wain usnl loi honso bupply n said lo havp been milky wliiU* (he day 
of tiic pailliquoLc Al B}ino's sloic, on the Ilall Moon Hay load, OS inik west of 
Giyslal Spiingg Lake, il was ipportol by (Ao hoepn thal iKo walci fiom tlion hpilnK on 
tliQ day ot tlu! shock was muddy and was not tastnl, on the upooml day il had a vciy 
salty toalP, aivl on the Ihiiil cl^ was ogam noimal 
Santa Clam Valley (3 G Bianiwr) — At Mmb Folk, a mllo noaioi Aiiooln Stalion, 
on aitesian well flowed loblor aftpr the shook At tho Soolo plaop, on Uu Emboieadcio 

i&InMtlHiirella 111 thndiaInfitlluGtiiiili! mind with tharlHiud tall of Uw tldo d tha bii|y,a od^ 
l■etlMlwouIllJUllototaBlll■da tor tha inBiMneo bobio Hub efliNt of Uw oorthiiuMlHi upon Uio luidoi- 
giDundnnlPr eouldbalnlnndlkomtholl|iini|d««nln thotablo irthohaurntwhiphtholovalordia 
wntor m 11a wollB nu nunurad a hnonn, Uw oonoothm mij bo OHartalnad and oppllMl ol 017 tuiw 

AO L 
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101x1, horn Ihe lailway ooBBug at Falo Alto tiowaiil the Bay of Son Fianriwo, a well 
was loopciuhl Olhm wella ohownl an ineieaaBd flow and biougjht up saiul At Guth 
Landing, ami pouthwaid along the lood into Idountain Vww, the flow tiom boicil wclh 
had iDOieabOd A wind-null wtudi had fbi yean pumped waU.i fiom a well was no longoi 
neoeBoaiy, but tlie utcbian watei was muddy At the Ynigo Kanoh, 3 mihn nmlhoMt 
of Mounts Viow Station, thxne woe on aitebian well which had, befino the bhoch, flowed 
dif^itly 01 nut at all, and a wmd-mill waa uaed to laise tho watei Altei tlio shock it 
waa tciuiul that the caaing had bexsi ahoved up 2 Coct, damaging the pump Tho flow 
ot wain was inmooBLd, and bUek sand waa laoug^t up AmUici well at this loneh 
wob unabetted Along tho Jogol Innhng load, 2 aitouan wdls had inuooacd pleasure 
attei the ^ck An old oitoaiaii wdl hllod with atones had hqgun to flow foi the hibt 
time in seveial yeeia 

(II II Tavlxn 1 — The watei in an uteaian well 215 feet in dcptli, lusu Mdlbioo, waa 
railed Iqr the coi Lhquake ami icmained bO lot aevotal days 

Son Joaoy Santa Claia Camty (0 F. Zoflman) — Watm and mud oio lepxnlod to 
havo spmtid hom many aitewon wellb 

(W 3 Flosaei 1 — A well neai San Joae waa lepoited aa having inoicoaod in flow tho 
dav Ijpfoio tlip naithiiiioke 

Othay, Sania data Covnly (U Cbnnell) —It in iqxnted on good authoiily that at 
(jihoy Dot Spiuigs the tompoaoliue ot the watu luoe ncaaly 10* and the flow ineionscd 
to 5 tunes the uaual volume 

BeUmfe, San ilatao County (Miss L E Bell) — Some bpiiqga diiod up and oUieis 
baoka out with a gicot gush ot watoi, whoa no watei had flowed bofoie An oil well 
fiom aduch tepid aalt watu, oil, end gee hod been flowing bitiee IBOB bcoemo Buddei4y 
diy end a ennilar flow bqgan in another wdl 2/100 feet deep, at a dibtoneo ol 000 fret 
to the eoat ot tho fust well, when bofoio nothuig had been foiuid 

ITiigM, Santa (hue County (Mhe F Boeoher) — Hoet of the epiiiigs are lunmng with 
a gieeter flow uiiea the caithquahe, but the water m our well on top of llio lulgp 
aank lapnlly to tho lavol it ueually hdde in August The watm m all wells waa vciy 
rally for eome dayb. 

Aanmft HoM, nmi Wnght, Santa Cium Comtiy (H E Johnaon) — Tbewdl at the 
summit^ fiom which tho Summit Hotel obtains ita watei, hee its bottom on eolul look. 
Aftei the shook the love! ot the water m tho well leee 12 foot 

Baulin, Santa Crua County (J C Bienim) — At a sawmill mwi Bmildcr Creek, 
watei etopt lunning tiom a hilhmto pciiaanont spiing, but another in the ncighboihood 
wee flowing moie foccly than bcfoim 

Felton, Santa Cnu County fMi'W F Lodke) — All tho epnngis on tho piopoily of 
Miss S Amlcison, a imlo east of Fdton, gieatly incicabed in flow 

5o{uaZ, Santa Ct us Conty (W E Wheaton) — 1 have a didlcd or bmed wdl, yidil- 
ing a niagnifieent How ot deoi watei thiee to foui weeks pim'ioiu to the eaith- 

qnake this 76-foot well began to show eigne of aptetion below the euifeee Evoiy few 
days watm heavily mixed with sand and gixMiul chalk raok was pumped up I know 
that something woe gpuig wiong down under (he earth, owmg to the eetion of this well 
When the quake canoe, it diove both fine end coeiu i™! mto the eaaiiig, whudi put tho 
wdl out of oommibBion entiiely 

ClnUanian, fianfti CVus CounW (G A Waring — Near Chittenden a iwirAwiI ineraaae 

waa noted m the flow of od and water, and mom gas and aulfurappond Intheiiei^ 

boihxwd of Santa Ana Foak, tha flow of spiingb waa wuwumi^ 

AifiudeZs, A/onferqf Oounfir (H H Melntyie) — Water atartedm many plaoeewheie 
there had been httle or none before the earthquake 
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Sdhnan, Manleiey Coun^f (Q A Dauglioily) — In many walci oaino up thiu 
open finuioa, m one place abouL 8 milin bom Snlinns, Uio watoi oovpioil abuiil 80 ooin 
of load 

(B M AbboLl ) — Walci ^poiiUxl fiom holr^ in llic giouiul lo a coii*iuIumble hci|^, 
anil floodod Iho hobk 

Sm Aido, UoHlaiey Counly (Cl A WuiiiiiO — Al San Aidii, quuksaiul wna thiown 
up in a well, woining to lovoii Liu flow eiiiiwloialdy 
Pmaua, ilontuey County (A 8 Eakk*) — AL Paiam Hpiiiiiri, Lhc iiiiako alfuilcd 
the undcigiound walcis Acooidiiiis Lo llic owner, Mis Uoiiiu, Liu mpply of waLoi 
fiom the epiings had beon dinuiiishing (ui sumo lime, anil Lho Ivniiwialuio Iiad been 
doacasing lniiiicdiaU!l) oTlai Liu shock iL licoaine luooMuy Lo piiL in a laigp pqn lu 
OBiiy oil Lho woloi, and llu Lomiieinluie lu« icsuinoil iLb iioimM stale 
Loaoak, Mantaay County (J BnL) — Tlie miLhquAke eauwal bpiingi lo (low inoio, 
and Llu wain icno in ooiuc walk 

San BonUo VaSey to San JoayuM Valley (G F ZoUman) — In ooino idaooo about 
li milm nmLhwoBl of BaH'o Slabon, on Lho Pacheco Pnoo lond, opiinis^ woio lopoitod lo 
be flowing 8 oi 8 linua oa muob water oa they hod lunnous to Apiil 18 AL a laiuh- 
houoo 7 miles from Lho pan, on llu coal side of Fwduoo Paae, Uu inoicaao in Lho flow of 
water bom apniiga in the nnghluiliood was ooid Lo Imvo beon noliccaUe Spiingia 
sraie rapoilod Lo havo oponed up eonsidnaUy Lhiuoul Lho ipgion niound IbnmoL F.O 
Steno Canyon, Maniaay County (O. F ZoDmaii) — In Llu noigliboriiood of Stono 
Canyon Cool Hue, lho poiqflo dlaim^ Lhal Lluno was a uuddon iiao of the waLor of Lho 
walla unmedialaly after Lho wLTignAfcn 

Dudley, JCuip'a OouHly (0 D. Doiton) — Tho gas spiiug on oeo 28, towndup 26 8 , 
nangp 18 E waa atartad inlo groal aotmiiy by lho eaitliquako Foinuily llioro wmo 
7 pJ^'o wfacio gas aoidd be aoon oceoaioiially Iibsniig off Ihiou^ a shallow piul of water. 
Now them on man than 60 idoeoa whoio gu blows oil oonluiuoualy Hu quanliLy 
of water sraa greatly Immaaod. Bonealh IhM gu apnngii lho giouml ia diy and hot 
BafarafleU, Kern County (A 0. Qianl) — Ailcaian widla 80 niiln north of Dolmia- 
Add wore nudmod mud^ Iqr the oailliquako 
Cold, Madera County CT. J. Bhodoo) — Bovoral spibigs Inoioocod about ono-Uiird 
to ono-half in wolamo 

Steuaibaat Sprvnyo, Notada (J A Bold}. — Al Lhoso apilngp lJu svaLor u eonstonlly 
boiling For about 8 daya after lho ooitliquako, Uu vblumo sraa oonaldaiably uiorcaaod, 
and tho wator became lulleoably tuiUd snth mud. On tho north end of Lho hlghuL 
outer toinu, sdure honitofon tha waton had boon invanably dear, ccnaidorablo 
quantltlu of mud wan diadiaiged. Thia matoilal la now lying dry on the white aur* 
fan of tha smtar and la groduofly being blown away At Uu extramo north end of the 
aotive opilngB, when aev^ mud apimgi have ohraya exlatod, Uu dungo waa nohoed 
in tha ueiwia^ ootivlty. One m parboiilai famed a low oone of dailHidored mud, 
whuh IB now diied and uneked. 
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Ml Haiiiillon 

b 11 IIB 


II 

dll 

ii .U 



hutiiinriilii 

b 53 



Yulia Buihi I 

Smi'M.i 



tiigil Itbnul 

T. . 

1-J 


Mail hluiil 

r 



btocLton 


01 

ja 

•6 

lU 

]j 


10 

10 JM 


11 10 
II u 

1 ao 
1 

1 07 DO 
Jl 32 
h 07 
b iS 10 


10 do 
12 11 011 

13 II 41 


JO 

.1 

d 

J-9 

37 

JUndO 


111 

II-III 


huU\ ValkY 
*uii LinuMii 
Yul« Uuran 
SciiU'a Vulkv 
clo 
lio 

Lofccnnil 
BuiwW Vdik V 


dll 

do 

Pu^ry OiLfiiii 

FuipIa 

Sa 1 1 uiri-fii 

Euii 4 ii 

BuioLi 

BisLiJcy 

UiUond 

BinuLa 

loi 4 iigk.ks 


Sliphi 

bluicL inciidsiiig iiiul dying 
d'lilV 

V rii 10 ili'tiiicl >Jiiiiks, iliglit 

KilliiiR liuin I isl III m >1 

Mill 1 hii l••4r^ulhcl<tl(llll■llll■) <1 
fill In I csl Muialih* iiIh 
J l iH m blriiTi , lliinHii 11 ^ 1 - 
I i’ll UsfilLiluin liilbiwiil 

Ic' til mmt CliM k <iUi|ii al 
P* IniiiiR sfiiilli 

KriitiMiUlh Ikiii/uiil il UimL 
slupt I" Ml", iniiiig N\\ , 
ntihl 17* 

Vliiiudi PiLi 

lHulllllllll^«lllllll It ,11 1 N 
Vi'i\ l(Llit, V U Ml V 
Tialil 
h V 
s \ 

Liglit 

Vli\ liRlil, V 0 Me V 
Noillii-Miutli IIiiii/iiii diiif- 
luiii'outh lanliglil Hluii'ka, 
lumlilniKlullnwiiigKlibik Jn 
.Uaim ila Aii 
raoulti Club,b V 
bight iiciooiii duiiiig iiiU I ml, 

Yu Ural, K H 

Vriyliiiil 

Light 

btiong, iiiiiibliiig 

bliglir 

Vfi\ luht NuiiiIki of liglil 
sliiiCkH lumilnl lui hi'iiiuI 
fldy>i,liut lioiiIly|Hiii|ilililk 
Likliui,!' L 
Veiylitfil, V 0 MiV 
Ealcnt 

Lijmlar,F L 
Liidita,F L 

LAtci, Uumbliiig III liiiim* 
i^tuploiSin ni iiuiii,V L 
laghl about 10 u’lluik 
Sniiip <dioeL, lalhei king 
Tlcmbling ul lunno kipliip 
fill 2 m 01 null, F I 
Til mbling ol bou« lupl up fui 
3 m n moiF, F L 
Li^ldioek,F L 

Timioi 

*lli|ht, 4 H B 
ijildiit 4 G V 
blijmt and of tlmiL duiuliuii 
4liidit. 4 H B 

riinentiiiiniiioiiioit,hiikd hi 
iFciHdahoikattiiiio, S A 
Hitm •hoelb betnoon 0 n ni 
and 2^ Id* n m 
Slight, 4 n B 

InnMiod mtenviy, 1 ina\ , 
^UungLil at inuldlr No 
•ouna 


nLCORD OF urru-siioLivb 
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llk< 


Api 1U,|i III 


\pi Jll, I in 


Api S0,p m 


Api 31, a m 


Api 82,0 m 


Rtiiuil of albi-JiMt • — iNiiiliiiiiiil 


IllUMIII ImbIiii 


IIioimLh 


h m a 
12 11 


12 21 


1 11 

2 UTi 
IH 
J 26 

8 I6-& 2U 


MIH 


II 


10 11 
lU 11 

11 (ki 

1 1 III «i 


Ins \.li|(ili>> 


Sill lllllil 


Sill lioiui-lii 
Hi III! Ni viiiln 

hviliiiiis 

III Sill Him Hill 

I\-\ Iil||lll,1\lUlslllillll 

111 


III si* niiiiisiilii 
I luiiil Uli II 

IiiIm Hill III 
KIiIp HmLs 
!■ iiii>L*i 


I«ll<JllllkH lllllIlL ll III Hpilll 
liilliiniil lir slqilil liiiiiniH 
liii uIhiiiI I ll 

ll■lll/■llllHl lllllllll’l III <1 In- 

lllll, llllllllsill lllllllslli, 
sIlnllKisI III mil Nil >4111101 
Shill p, iiuiiu mil luiii « nil I n isl , 
\ (I III V 

\iiiillui slunk hilin 
hi I mill lulu nm III mill •nnilli 
III! I isl shi|H III VllJ,lllU 
UuiiiUi hiiii'i Nil mills, 

lll•llllVlsl-salllllll isl |liiiiii|i 

iii\l I 6 ll 2 iiiiiii, (i 11 I 
Sliolil 

111 nun mill 2 •Jimp ullii-' 
slim Ls 
UkIiL 

slnlil slim Ls iliii NIK iliiv 
\ 11 Jl 


12 10 2 

12 SO 61 


hiiulliiiiiiiiliiii Nmnl 

DLuih 


1 

1 


Fuiiia 

1 16 Ml 



Hon kiaiiiiKii 

1 611 



Nnini 

6 



Iiunil lihii 

6 11 



Sin FiaiiiiKii. 

0 iO 

1 


Ililp lliKtai 

7 

1 


ibi 

7 12 



I oiiiri lllni 

7 16 



Nlll kllUIIHII 

II SO 



^lllllllllUl 

12 31 


HI 

bnnla linnua 

2 SO 



lAinil Cllni 

6 30 

III 

IV 

h F ISniiisuli 

6 IV 

S 

HI 

ifri 

3 83 

11 

ITI 

dll 

a 88 



Spoils VnlliT 

0 Qi 



dn 

10 SO 



lUi 




Milo Bocks 

1 



Nopu 

1 1.1 



hooUS Volk} 

0 88 


• 

han namiKo 

4 04 



ricoU's Vidliv 

1 26 

■« 

1 

IV 

s F Pmlmniln 

3 J6 

6 


Unio Tslnnil 

8 27 



SpoUS VolliQ 




Milo BscLh 

Sar8 80 



lUtm 

4 46 



Sootl'ii YoIIpj 


liilnul, iliiiiluiii iiimmil 
S'liniiiii, 6 I nllii, 2 slim p 
ulincks, iinikiiiH mhiiiiI hh 
iiuuliiil 

bhmk Luo IikIiI In III* fill ll 
niiH ililipicil lir inolliiii Id 
InililihH Ilf Inllliiili liniN 

Slip IHIlllullilll WM J III I 

iliiiwmiN iumIH)iI 10*, 

u ll n« ' ' ' 



Hlnn 1 Hiul sliiuji 
Mmliittli, V 11 III V 
UihIiiiiIi' 

Viiliiiil MiiniHiHlnl iimlilli' 
Sinn I ami iduiiji 
Umlniili'j K Cl Mi A 
Aljinil 1 1” HO** Hill 

Niiilli-Miiilli Tinii mil oicu- 

iiilp 

TJiail 


ISilbiinilnflii I H liyniHilliPi 
liiiiH mulKiii 
Snus oEgmlli licnmis 
UrIiI bulihclili>il,F I. 
IhiiplyraUiF I. 


VirIiI HiopIdi duiiiiN cloy 


W n M 
F 1. 


slioiiB, \ Q UoV 

F li 

slukinN Ihiuk*i 7 s and io- 
imnlan ofUi On 
T J J Bmi 
F L 

8ll|Iit ohiiehi duiing day 


Two dmdhH baic^ Hcpnoird, 
lam eoBlIaalugnillyaH ,paon 
a good diakPb noL feovne but 
mSuly, omlllaUiVi ^ 
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Du 


Apr 22, .k m 


Apr 2%p m 


Apr 28, ft m 


REFOBT OF THB OAUFOBNIA BABTHQUAKE OOUIlbblUK 
Jheonf V aAto-^hodk— Oantinuul 



iM 

1 laJaatj 

lanlils 

h m ■ 




5 00 . 

15 


IblalloeLa 

0 SS 



BeoUb Vdlcy 

7 

a 


UilaBaaha 

7 03 00 



BanFlanuaeo 

7 10 



BaaUb Valley 

11 30 . 



Baifttagi 

a 

a 

3 


Nua 

VABaaLa 

a 17 

2 


Bonitft nant 

a 18 20 

80+ 

in 



a 18 22 . 

2 

III Oakland 

a 10 


YetbaDuHift 

a 10 ao . 

4 

San FnuioMu 

a 38 


flaJinaa 

0 08 

2 

MilaBoaLa 

10 40 


bulmaa . 

11 30 


BoaUb VdliT 

12 08 00 

a 

fiftnAniifiau 

18 48 

8 

. nmidail Ibail 


la 88 

0 


Gape Mandauno 

1 10 

1 10 

11 I 

V-VI 

Giaatb Ibaa Oia 

1 11 

1 12 

10 


Fnndab 

Beatl'a Vallqp 

1 15 

1 10 


11 

CieBBBnl (hl|f 
do 

1 17 

8 . 

■ 


Oapa Mendocino 
Boitlb Vallq 

0 or 

0 80 
a 

8 10 10 

0 18 

4 

8 

8 

4 

III 

EunAa 

Fkindalo 

Balmaa 

Oakland 

lUaBo^ 

18 48 . 

12 48 . 

12 80 

2 80 

80 

- 

BaoUb Vdlqr 
do . 
do 
do 

8 81 

8 80 

1 . 


BuRuiwaao . 

BbIubb 


Tfto flhdckft buclj ■oniiimted, 
iMtoonliniiiiigtiulySii 
ft |Dod ■hake, not auvun 
but itLftil 7 ,owiIlfttan(,F L 
Ubdunia 
L«ht, A O UoA 
A mole jolt, F L 
Dpwbijd ft'kniuleniroiind cih 
jdouon, ftbout Jl* 8(1^ a m 

W n II 
liodemte 

MoulpimticBl DiicolionNW , 
BO tieinor,|uslaju, 1 nui\ , 
stiDDfleot ftt Iwginning No 
■mnd, maj liftvu boon ulait- 
ing 

Itunuloua inolioii Eoi S m 
aftor dwaV Lmg cluialion 
oftiom molionalaooliamvFd 
bv 111 llubei, vlio waa in 
labaifttajrftt tim^, waigliing 
chamuiBla,H A 
C B 
light 

llodafttB lotkiM, about Ibui 
■ftVBib A O MoA 


aii^k 

Tuanor, F L 
V a llaA 


latareal Uanm 8 a bclbrft 
ahoil andluftvjr. alorhatopt 
49* ft m, nong naal. 
aouwl IiLp Unindu , piniulod 
and aonUnuod duilngaluidk. 


I thunvhout. no ahonga 
1 BouUmaaMUNltaaaat 
IhioatuiiiNB inainalMi In* 
iBoailr Claaknloul And 
22*, Ibeiqg BW No aound 


SoutlHiorUi Btopl dmlai, 
A II D ^ 

StiniB dwell, J A B 
Id^^and dinW but dnuded, 

Wnl-oaat 

BoutlHiorUi Wokonpovuj- 
bodjr, no (* 


"Juat anou^ la 

F L 

Bonth-aoith filuhl 

k,j jTb 


nonioaat,C B 
Madaato 



■laip, dowawanl Jdt, A O KbA 


Apr 28, p m 


IIEL'VWD 01* .irfLHrqilOLKs 
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JibiMii/ m — niiiliuuiil 


Du 

■w 

lAiBinn 

hllMiS 

ruidiii 

\lil 31,11 

h m ■ 

.1 lA 

10 Ml 

10 31 

10 II 

10 10 

KAH 

J 

J 

lit 

Sui|i« Viilby 
h V IHiiiimiIa 
U ih UiKln 

San IhAiiiiHiii 
IhNiilA ISniil 


10 30 13 

0 

IV 

IkMLi>k7 


10 18 11 



do 


10 IS 07 f 


III 

iki 


10 30 

10 00 

3 

11 

San kioniiiiij 
lluklBiid 

A|ll JI,A UI 

1 '30 

1 33 

3 

0 to 

10 to 

00 ni 


hall kiiuuluu 
do 
do 

fUlAAl 

llnki>lc7 

Api 3l,p in 

1 11 

1 10 

70 III 


Bui kiniialiLO 
lkikik7 


M III 

10 

3 

00 III 


Hilii Uuihi 
Dpikfliy 


10 M 

11 30 



iJuUuid 

iknkilny 


11 13 



tkihkuid 

A|n iUI,H III 

1 30 

3 


IkiiLflpy 


1 30 

0 80 33 

8 

Iff 

bon iiAiipbfo 
OAklBiid 

Apt S6,p m 

18 

13 40 

8 . 

8 

8 18 

■ 

1 

a 

▼ 

III 

Y-VIl 

V 

UUli CollciD 
(OovcidAlo 
MflaRoahi 
dllb nliont 
Voodli (WUk 
Bonita Point 


8 10 

10 

V 

B F Fnlnanla 


8 18 

8 10 

8 10 

8 . 

7 . 

m 

iv-v 

Onklind, 

Nana 

Bonoliy 


8 17 

8 17 10 

■ 

Tounlvlllo 

Bktttanaliiio 


a 17 10 



OnUmid 


!■ 


r 

UiiMika 


Sliniii, kiliiiK 1 tu L s , V li 
VIniuL 10 [I III 
UiHkinli', J iiin'c 
lluiliiiili, V f) Hi V 
Ni Ally 111 111 111 DiiiillunNW, 
iHi ui Him, jiihI a j u, 1 nin\ 
•iLiuiiigi<ilal liiRiiiiiiiiB Nu 
•riiuiiiT, limy liAiii Um 
lilutluiii 

J « lAiiiili hIhm Lh, JiI SllUllffl i, 
H V f 


i iilp 41111 Li, Jil sliiHigii , 

Mini I Hiiil iliam NiiiUiniil 
Miuiliwnb Til iiiukHii mo- 
Lion kn Uiii In bill baaIhi, 
liuL«akk ciaimIhiii iiiiui- 
loiD, U T (' 

KaiL-hiiI 
(■ U 


Miuil, A II Hi V 
liiBiuiiH, V Cl Ma.V 
Ikiuliinil, A U UaV 



^ 11 lliuiw, A (1 HaA 
^hl eonliniioiiH liAmlillng, 


rillghli 

umiiiiihiua lianiblli«, 


HamhAl \tf wiiahI Hi 
W onct b1m» niwihiabiKkltal- 
kiwoil lyr luiHlndliiiiii of 
tfouiul kii iivii I h (H A 


UbIu 4iwkj lAibil aluiil J a 
Allin AWAM, H A 
K (I MeA 

NnlliDAisl lo HHiUnioil, 0 U 
Hbhj anAll riuMiki 


Dlioetlon NW , no tnmoi, J 
a Jai, 1 DW Atmiian at 


bafo 

BuoivIj Mt on gniiniil, aaua- 
judllldlllB MOfc 
dh, iBiUac 10 b wth a 
lopoUnon nriAt lOa 
0 B 

bhiyi.W H H 

Walfitan with Dr Ktaigi not 

^Mthg^Bij^of Ml B A 

Doubto wawA iBooiidBil on 
W R B and 

NotIaHl^^]^G^S__a ondodk 
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HCPOnT UL THE C-^IirORNIV E\RTnvtTr\KE LOlIlllSbION 

JhtiMif uf aihi-ihtl* — (^Jll^llllUll 


Du 

Wfikiiiniiiil 

riufc 

Diiniliia 

Ink nail 

Icujlli 

Api 25, p Ul 

h M ■ 

J IT 411 


II-lII 

III llauuHuu 

1 IS 2U 



BtiUlev 


•1 20 



Unkluuil 


J 20 



\ntioeh 


A 22 



Nik- 

ViH 3b 1 III 

1 20 



Ikiliiuih 

111 20 



IkoU.^ VkUiV 


10 22 



hm Tim. 


10 20 



•lohidUil 


10 11 11 


11 

Kt Hvndton 

Api Jb,p lu 

1 41 



Ibl^Rulis 

6 

1 


suiOtdgl 


8 



biluus 


b W 

1 


do 


0 28 



Hihilloas 


0 42 

2 


bklimii 


0 ai 

1 


do 


0 HI 

2 


ILle RocLi 

Api 27, j Ul 

2 



biliius 

b 11 

1 

11 

Ooklind 


10 ao 



Fuindolu 


10 20 



DuidLu 

Api 27, p Ul 

1 07 



sou Fiuuimu 

1 09 31 


II 

Btikrkv 


1 10 



Hulliilai 


1 12 



ihi 


10 OS 10 

3 

111 

Uuklund 

A|M 29, d III 

12 31 



N'i|m 

A|N Jb,p III 

6 40 


- 

beultii Vnlky 

Api 2 H,a ni 

1 15 

2 


Mill Ruk> 



1 

9 

2 

do 

Pdidcy, Oicgon 


11 20 


booUi'u Yollcv 

A|ii 20, p in 

4 Ub 


do 


1 00 

4 (M 20 

1 00 

1-J 

Sun nuKiKO 
Ml Hunulton 
O^Iind 

Ap 20,0 m 

1 45 

1 48 

1 17 30 

1 n 40 

2 01 22 

2 

j 

IblcBnckq 

dll 

bun Udiwim 
do 

III BLihclv 


7 10 

7 20 

- 

Bm nanciHO 
Oakland 


III mail ■ 


2 tiiinui<i ilmul S ^ aiNiil 
Tinii II ullasiuni, B L N 
Almicilu Pii I 

Uain 'IknLi diiiiiig iiiuiilli, 
W B 


F L 


Cxphhlullf Lllllbdl UUatlldr 
tlll\ 

JultoiilSiHosmiig, 11 II T 


Blf 


LiCl ixplOkum uiiiln fiMil, 
'unilu lo diutk ul \pi 22 
•il 11^ BiFa III Light 
\civ lHa »7 


bllllli 

OtSci klioclb irpiii till, liul mil 
leebidcd 
Vci\ hiuiy 
Slight 


Vciv Imvv 
Clubut Ub<ci I ubd Y 
blui|i 
bhup 


V U Ui\ 
R T C 


iiul mail) oihi is 
Ca>l hi »nt, Llmliut I ib-*ii u- 
hiiy 

•simp, W H |[ 

F L 


Viiticdl bliungfil ul mul- 
lllc, MdUUl llkbCQIIlIUll sJiiil, 
iuuilhIidr I'ltli hcnniiiiig 
ul ihoek Null 11 , Mluuiiig 
■llODint dlslUIIMlUL 2 s 

Milki|»Uiii#ithiirsl-siiiiUuast 
About B a m 
Hold, not long, F L 

Hold khook ImuHp mil mil 

IlktCilKSUOlsULIIIIlls, F !• 

\ G UcA 
W R t 
C B 

blight 
A & IU\ 

Budcwking, V G UlA 
Munhauslrwuthwckt Shoil 
■nd riiuip, R T C 
A G HcA 

Rhooki hom this duto to Unj 
17 Kom to be oraiouloi mu- 
tioD NodNided diiettlun 
ehown Iq Duplirc aoisiiuH 
giu|di TKnion,toiticilniiH 
turn picdumliiuting dubot 
(JbaEnutoi), C DT 



HL 1 1 lUU ( il VI If U-MIi K'Kh 


IIU 


AlllHff III ■■illllllll ll 


IMV 

Ih^ljlB^ll. i 

lllliAlliA 

liiU iml 1 

1 mililt 

\|ll «l p III 

b m 4 

1 ll'i 

III .m 
lU Sb 

mgn 

j 


Uili Kinks 

Slilll s \ii 1 k V 

Inin III mini iiui 


11 lU 



1 III! ku 

UuYliii III 

ILI 3 1, IJ III 

Il 111 
■1 J1 
^ lU 

J 

in 


Uih Kiiiki 

( lull liblli 

III ilil>Jllll|( 


•1 M 



(ilHlllllllll* 


•1 IV 
*1 W VI 

0 VS 
■1 is Jl 

1 ■ 

I i-s 

1 

Uiliiltmkn 

Ib'lbilii 

ilii 

ihi 


N IIU 
IHiulilaitd 


Un\ 4, u III 

14 ki 

I UV 

II VI .HI 

II VII 411 
h VU 


11 

Nnpd 
r iis ImliH 

Nui iiiiiiciuii 
(lllill iinl 

Smi 1 iiiikI III 

Mov 4| p III 

1 51 Id 

1 64 
•1 44 

4 5S 

111 &l 


II 

III llmiillhiii 
hmila I '■ 11 / 

( dllstiidu 

4 F n iiiiiMulii 
Hiiai'i Vslhv 



1 


lllUlll 

lld^ i, u III 

1 4 



lilisiniiidl 


5 Vb 

0 


HiiiU'n Vnlliy 


II 

II 

b 

0 

0 40 

0 41 44 



Siiilu Ciu/ 
IVlIllI IVlIlH 

1 IH (llltiH 

San Fiaiii.lHUi 
(Hikldi^ 

*«ii FiiiiieMii 

liny 3, p III 

1 17 



1 IH ChllfM 

Uiiy 1, d III 

14 00 

5 

5 40 

0 

II 

hciiU’n Valky 
IViliil nnw 

Ui Tlanullon 


6 3V 

0 32 

0 

12 


LcnOaioo 
hin Fioncm 
Muiti'a Villv 


4 30 

0 


do 


10 411 30 

10 -10 



hon Finncliiu 

IdMOatod 

CkmpboU 


III ml 4 


Viiliial siiiiiMi^l aliiiil 
Iliiiil\ |iiiii|iiilili |i I 
SiillUllll t Vllllllll lilllH tlilll 
‘iiiiili, \LI3 IikIiI 
NllRlll 

■'liRlil 

\ll| sIlIHlI Hlliltk, IM II lllllllll 
iiHiiiiiA, nuillilmv 
Vilii*lis Uiiimii iiiiiii imilli 111 
uiulli Clin kill mill lihlihbi 
'Viftlil 
V O I, 

I hMiiibir I lull ii IC ii 
KiisI-kisI Si%iiu1iiw\ IIiuI 
I mililiiiiiliiHi ,<J^iL-diiiL- 
iiiR Vl s iibiii*, h V 
Nil linn uiiii Tliiii ludik 
‘hiilkl iluiimiiiBiVillV II H 
Nil liiiii>||iiiii 

•4|llll|l,\V 11 U 
I II H 

ViivIihIiIi V Cl ftli V 
Cliiiliiit tilwiiiiliii* 

Viivlifjili V ft uaV 

C II 1> 

I I«i4ir Hlmki 


'I wu I iliiaiLiuiin iiiiuiiiiiilly 
liiHii hK I V II 

Nil liiiu' Kirill 

14 llllulil>^ lllill IHIHIllllI liy 
iHiiiih 

UiinnlMl II Kiu ui Ihiilk 
till/ HlniiiR vUniilUiiiH 
iii<iL>iinil Mpiiimn giiiPi- 
nlljr imakPiHil, r Ij 

HI II III 

Viifunl, I II S 

Viivlijdiii V Ir lleV 

I liiilnil iili<mviiliay 

Vt>iy liKliL, V U ifoV 

I II S 


“Witamlniq," V I. 

Tmi dbllnel primliHl nlimb^ 
0 5 n npuk 4 « nlkn Iw- 
■uuilnit noitii ill iDUlli 
No ■ouiid No viitwol iiui- 
liMi, 4 U II 
I II iJ 

Vnjr Mill A O Ur V 
Two nPb|do nl lioni nrio 
owafamed 1*1100 diooLn al- 
imiBt ronUDiums not nvi to 
Vcii dUht taombliiw loi 
pnliap-iOo.V L 
Ua^ip^u, V 6 UeV 

No time ilvon 
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llEPORT Ot TUU U.VUFOBNIi EABTIEQU^KE COUMIblUON 
Baetni «f afUi-akuLlk — C^atuimd 


Dv 


Urn 5| a m 


HorOiPn 
Hay a, H n 


Mbt a. p in 


M<iy 7, ■! Ill 


l&iy 7iPin 

Uay B, a m 
Hay B, pm 


IhainkMof 

■hock 

DiiBlion 

Inlanolt 

Iwfelat 

h m ■ 





10 U 

B 


UikBflcbi 

10 98 



OHiknd 

10 90 BO . 



bm. Fiunewo 
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of iti ookUiieiico h iiuioiislj slatiil honi 7*' 47* to ^ 54" am It g i\e iise to iliNisleii 
in the eil) of San Fiaiicivco, niul hhoc [xqilr levilling the event iniilly oic of tlw oiiiiiiiiii 
Llial the dwrk w%s ns mil'Il ai tint ot \ptil 18, iOOli Eailj in the iinculigatiaii ul 
the lallei laiLlniuiki', it bLijmc a|i|MicnL tint ieIiLtum><]up at the ti»o ceitluiimLi-^ 
uuuhl be an ps«iilinl ixut ol Llw iibiuii v Slioitly alti i thu edithquakB ot 18 (j8 b i oiii- 
iiiiLtii. of Mientilie iiini iiiuleitonk the udhction of data conLeining the liteitb ot tlu* 
shock, but Llu.li KpoiL nae iiivii pubhiheil luu &iii uiy tiace of it bi touiul. altlui 
eunifi uf the inuiubeii ot Iho LOiiiniittee aic still hvmg It n htated that tho icpoil w is 
siippiftt b)' the authoiiliii, tliiu tlic tcni that ite pubhiation would damage Uiu 
ll■t■utatlfln ol Llie city Oui Liun bulge ol Lhal Aithquako m thnctoic not mv full, 
and n contain^ diiefl} in tlic iuiispa|)ci lepoits ot Lliot ilej’ k suininaiy of Lliis ilulu 
Is gnen 111 I^lv's CU^guu of EaiLhqiuikc*/ and bj Giiisbnch * 

With the object of bupplranentuig tlic tacts icguthiig tho caitluiuakc ol 1Nii8 nioidisl 
by Holden, foi the puijxitf of luinimng it witli that ot IWKi, an iiii|uiiy uhs sIhiUiI 
mid iiiIiiimIihI to Ml k k Bullmk Tins (ictiLkiuin lias iinenid lhi> (ifiiijilicids ul Lhi> 
Mini', aiul has iiiUnvuLd many jKupk nliu ixpniiiucil tin sliuk IIi> luis nlsu i\- 
■iiiiiiird tlu Kgiuii ol iiiaMiiiuiii uilciisity, aiul lias luul, on si>Mial ul liis Illl^■, Llu> giiiil- 
aiiic ul ukl lesubiuts In iusjuhisq lu n miia<J 1^ tin Cuiiiiiiissiiai, uviial ptHipIc 
Ihiv* wiitloii MU vicuunl ot Uicit pvixnieiiies at Uu. tuuc ul tlie luthcjuiikc of ISbS Jii 
this way a ransidviable bod}' of valuable inloiuiotiun lum been gotten LagfLlu;i, nliich 
suiiplciiiriits to an iiiiiMiUnl dcgicu the extont aciuuiiLs of that Laithiiuakc 

TBC JAUlA-TRUm 

It ajiiKiaio liuiii Ml Biillouk's inquiiuis tliat the cailliquakc of 18il8 ww due to on 
cailh-iiion incut dung tlin Insi ot the lulls whuih meilook San F^ancibco Bay on tho 
caot, anil wliiih aie uftui lelcited to, ijaiUiuloily t-uHuu noith, ae the Beikelcv Hills 
ThiNo liillb pieseiil a lunoikabl)' ei’en, atiaight fiont, and witliout doubt iipiusent 
a degiaded tniilt-*<aip Along tho bnae ot tbia acaip a ciadc openeil on the inoininy 
ot Octobci 21, IfHiS This ciack h rcgoidcd ue the tioce of the faidt which caused tlio 
coithquakfa Ttb position bos been tlrtcimineil at mtcirals along a lusiily stiaight lue 
tiom the \iciiiity of klills Collage, oast ot Osklaoil. to the iiiinitv ot Wuim Bpiings iioai 
tho Hiiita Claia Counlv hue, but the cviduicr of itn cvistcncL to tlic nuilhuaid of Son 
Leiiidio n nol \oiy satnfactoiv The rounty was then unbettlrd, and the infoimation 
consnteil of icpoits ot eow<hoys iiding Uu. loiige Fiom San Leandiu soutlicBbtwaid, 
howeiei, tho m'uicnce la full and cancluHie The gcncial tteud of the foult is noith- 
ueeb^utheobt, oi, to bo nuno exaet, N ST” W , a boaimg almobt the same as llial of 

■ hiiiillMiiuui lliw Uill , sol xwiii, 1008 

■ Mill rl k L (iwMi iidi li in AVmi, lliiiul \n, IMA, |J|i JSi-ai 
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llic ljull-liaiv Ilf IflOli tiliiiiH llu‘ Hail AiuIuhii Itill TIil iiosiluui ut lliu faull-liiui* v- 
tluiwii on 111 Ip 1 While 111 il> >11(11111 lliu Ijani nl llii> old di'uiuilul scaip, il 

ii >'lill, liii Uui iiiiisl imit, williiii llii* 1ii11->4iiIns .mil luil iii llu> iilliiviuiu wliu'li pvliiuh 
liiiiii till' Ihi'a! Ill till lulls 111 soiiu pliuis nhiii it biiisl tlu luwii kiiiiiiuI, llii* ci.iik 
sluiu'i'iL laiilliiiii 111 ili-pliU'ciiii'iil 111 h III 10 nil Ill's, Imi huni i]u> .uiiiiiiils ki\iii it is mil 
di 'll 111 II lilt ilniiliiin till liiiilliiiH IimiIc jiLui I'lii sl.iLiiiK'iilh iiiilu'iili .i sliglil ikraii- 
tliiiiu on llu' Miiillini>sl sulu Jii ulliii pliii'is a ili-pLu i iiu'iiL iil it lit'l ih sniil lo liiivi' 
Ik I'll oljsi'iinl III plni is llio I'l ivk 'diinK llu liiull-li.uH‘ ii|r'iii'i 1 In ii vi'iv (iiiisuli'iiilili' 
ikplli mill u nullli nl 10 ui 1J iikIun, ami ii in uni'll iiik'h iiiilil hlliil mill liilhiiH uailli 
dll llu IiikIu'I Rioiiml nl llu' IiiIMoin's iui oixii luuk mis oImiiiiI, IIu'Ip u.iis iiii'ii'lv 
Llu liiU'C ol tlic lupluiu III llu' Slid Tills Liull-liiiri' cmild lx Inlkimil nl iiiluiViils Im 
JO iiiiIls sniilluiisL lioiii Hiui liLaiulia, iiid il luul ii sliuiiiliL niiiisi> williiniL ii'iviid (ii 
llie I'linlnui ol llu* hills In soiiii' plmus it was i|iiiu> al Liu' bull uni nl iiIiiIIhiiIc, wliili' 
fUi ollu'i plucuh il Wtis liiuh nn Ihi* s1ii|N‘, anil iiii uL liiisL hup low hill iL pnsLiu'iii llu* 
Inp Hull a 'iiuldk'-hki' di'piissiiiii hpiiiiiLs iiii piiiiiiiiiiii aliiiiu Hip Insi' nl llu* hills, 
.mil llu! laiill-liW'P Wiis alKiM Hu spiiiifas Ai'iiiidiiiN In llu* Ipsliiiiniiv nl nid ipsidi'iils 
Hu Ikni was nol iillei Ud lit Liu* i.iillHiuiMnHnl '• in Llui lulls Lii LIii* luiiHii'nsi ol Llip 
l.in1l-liaoL*, luini'xii, ni*n spiiii|p« mu* Htiiilid luiil nkl mils ii>\'i\i'il, ulllui mmiii Ipw 
ipasi*il llnwing 

TluL llu* (iiuk c\li*iulid dnwii iiilo llu* lH.*iliiM‘k ih Lphlilunl Lo liy iiuuiy who nWnisl 
d(M*ly Tliioo 1111*11 iPiNiilPil LhiiL Hiuv laipd to •wiiiul llu* luillnin nl Lliu i luck, liiiL ump 
uiiiibli to do so In llu* Miiiiilr uL Ilajivnulri il is rvpurlPil Hull llipii* wi'ii* Iwu IikuipIi 
iiuLks lioiii Lliii iiiiun one, lii'iuling nil uiln Hit* lulls Wiilpi iiml suiid mu* ppilisl 
liniii Hio vioik 111 one plnei* 

HpLwpoii UqpoLo niul Nik*s Llu* i iiii k IpI 1 1 lu* luin* nl I hi* lull I iiiiil , niul iIpvmI nig slifiliUv 
liuiii iLh tp*iu*iid lii'iul Hills liu, iiiisi Hu* pliiin nl Hip idliivuil Inn nl AJuiiiiHln ('uvk iiL 
llu* iiiniiLli ol Ttilps ('.uivmi In Hu IimiI-IiiIIs ill Hii* Inwii nl liviiiKlnn Kni Hu* giraLir 
iniil nl tills disiniiip, il ii|ipi*‘iu'd iis iiii n|KHi iiAik II |his| Him ii Inwinii uInjiiL 
O'! null III Ipiiglli, InlliiwiiiH ilnspi) Hu luiiiLt'i ii\is nl llu dppu-Hinii, niul Hu* wiilPiuf 
Hu* liiiiiKin wiis diidiiiHl mil, ii|iiMU*iiHy iiiin llu* pnu k Al liviiiKinii Llu* piiipk Ihkhiiiu 
( iiiiu'ulpiil mill Hu* ipiy sliaiglil uiul pvpii niuiiinl liuill-w.iii|) iil Hu* liml-hills snulli- 
i*asl nl Hial Inwii This niicu'iil siaip liu*i a Hliiki* nl N JK” W ll(*yuii(l Him il wui 
nol o1m*i\uiI lullici Hum Aiiun Cnliunlo (kook 

InunodiBluly lo Hic nisi ol Mi*4iion Han Joso, onLiiply wiLliiii Hu* hilH, aiuiHu*! uark 
uijoumI wilh a sliiko ol N 13” lo 20* W, wlueh, univuigmg oimii llu* pioLk lliiis for 
liacod, o\lciulcd suulli iis fai as llu oounty hno 

Tlic gicatCbl inloiisily ol llio oailluiuakc was alrnig Ihc ciaik iiiid in ita vicinHy On 
llu* piojeeliou ol Uiis hno soiilhwaid iiiln Hanla Clnin Ooiinly, Hu* inloiihilv diniliubliL 
blcadily ai lai as Mrugui Ilill, wlipio il ogun io« Al Qilioy, lIoUislci, and San Juan, 
occoiding to loixnls, llm inlcnsilv wus Miiricipnl bo Ihiow down a few cluiiinc3M and lo 
oiack some biuk and ailolio buildings 

The gieolesl daniogo waa done ol Ilavwaulg, wlicic iicaily cvuiy houao was Ihiown 
oil ita foun^ions, while al Han laauulio Lite sliutk was Irsb bovoio (Sco plalo 144 1 
V. houao ncni old lllnii Faik, in tlio piuonl Fuxlinoia diatiicl ol Oaklaiul, waa badly 
damaged The only ollun lown ol lhal dalo in oloso pioMiiiiliy to Ihe faull-liBCO woa 
Mission San Joac, which Ium in tho hdla a lew himdiod yaida west of it In ihia town 
m*io bPVBiol adobo budding, ouo of whuh, a ehuioli, wsa wioohcd Many duinnoys 
wcio Ihioivu, but the goneial efieot was much lea sovoie than at Haywaida 

■ ThoienlliHneaikho chwil} aldod Hi Bullock in Imelni uui lha oraoL no Uomi W BinlUi,H lIuO, 
iiiillIrC^lliv.uthonLMndio, Hews O Hill, V F Alkn, P Ik iPiln, anil TI V Huna-n urTfiiymudo, 
Hi DluiIu, III Dnoto, unil Hi W Henj. uf Nilai 
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In geneiBl, tlie dueclioa of thiow of objeolb wob noith oi buuth F^om hoveial luika 
tJie mten ^pt noith uni aouth Neatly all the ohimn^a icpoitcd ncie ihiown 
eitha lualh oi eouth SeiraiBl fiame houece wcie Ihiown eouth One of tluM, 06 
mile Bonlh of the line of the fault, vna thiovm 4 feot ami onolhei on the line nos Molonlly 
thioim b feet 

Seiveiol people icpoiL that lumUmge pieceded the shock, coming aiiiwenlly horn 
the BoiUh 01 Muthtml Othme aav a wavmliks motion set up in the suifoee of the 
giound appiuaehiDg tiom the aouth or eouthwmt 


no. omxxF or ihb saniiFRiqinAicD in ban rBAncnco 


At Son FioiiciBLo and neaiby pointa the — iilignairii Luted foi about 42 acconds 
It waa in ffineial noilh and aouth ' A aecond abode followed the fiiat at 0^ 23* a ii , 
and loated fat 5 Mconda, with the same diieetion a^ the 6iBt Until about 12^ 15r p u , 
li|^t diooka oontmiied to be fell about evety 30 mimiln, and inside of the 24 houia 
immedutely foUowuig the mitul shuck, 12 mmoi diooln ueie tdt The hiat indicatuni 
of the appiooeh of the eoitliquako waa a di^it luinbling aound, coming appoicnlly 
fiom the diiection of the ocean TIu bouniL ^na heud inny dislincllv m the lowi>i iNut 
of the city, but the leeidenta on die hiUa do not appeal to have hcoid it (Am Ftahn>eo 
Ttaut, Oct 21 ) The shock commenced in the foim of alow, hoiuontol inovcmunU 
The oaodlationa continued fiom 10 to 15 oeeonda, gtowing moie lapul and mmo violent 
for 0 OB 7 Booomh, than poitully ceasing toi 3 oi 4 secomk, then ineieasing m foico aiul 
lapidity foi 4 01 6 aocondb, than auddciily ceaaug (A/As Califarma, Oct 22, 1B6B ) 

Theie were no obnomud haiometiieol changea ot the tmio of the eaiUiquakc No 
ehionomatat in Hi Tennent'a offlea waa dirtuibed oi allowed unj' chongo of lale Tho 
pendulum dodc In hu oilHoe waa not atopt A Uansit instiument ciootod on Hubwaii 
HiD, bclfuiging to him, wna not distuibed in the dighteat dcgiee Two inagnols, one in 
hu offlcQ and one m chaige of a hiend, allowed no ]o<*s of inagnelio powei Ono was 
loaded to ita full extent, and the dightert lort of powei wuuld have pciimlled the weight 
to fall (0ii/Mia, Out 22, 1808) 

The poiUon of tho city wluoh eatteiod moat was tlul jjait of the Imsiiiu* dibliu.1, 
ombiaciiig ebout 200 ociei, built on "nuuJo ground’*, tlmt », the giound luoflc by 
filling in the oova of Yeiba Buena t|3ae platea 146 ond 146 ) Tho bottom ot thn oo\'u 
waa a soft mud vaivmg tiom 10 to 80 foot m depth, and the mateiul usod to fill it woe 
laigdy "dump" icfuae, much of whwh u oiganu and hence peinhoblc Many of tho 
hu^ngb of tlut peiiod weie buiU flat on thu filled mod, without pihng, anil befoio 
the land hod had limo to beoomo fiun On thie mode land theie was a voy evident 
belt of mammum danugo wvciil bundled feet wide and lunning about noithwmt 
southeast, eommcnoing nooi the euatom-houae and eadmg at the Foloom SUcet whoaf 
One account ot thu bolt goes eo far aa to tnoe B oi 10 diatmct lines of maxuuum dis- 
tuibonee, piaeticiilly eseiy buildmg on these lines being moie m leis damaged, while 
none outeide of thm linee was senaoaly injuied 

In nuny plaoes tho roodo land aettled. At the junotion of Haiket and Fiont Bticets, 
tha giound sank foi a foot or two, and thae was endenee that the bde hod iisen in the 
adjoining lot at the aama time, foi a pond of watei eoDeoted and lemamed low tide 
On Fine Sbeet^ near Batteiy, the eobUee on the aouth nle of the abect sank away horn 
tha euifaatonea to the depth of 1 foot m some plaocB, and the asphalt sulewalk on the 
north side woe twisted a^ tun out of all dhape, end ita eonneetian with the embutone 
eeveied (AUta Cdtfmma, Oct 22, U68 ) 


■ Thai Tanent^ iinit U B Gout Baray, in iUo Cnivinu, on CM 
40 ueaiiiii ond H bcug Rom HutliaHt to noithwart bwBtr) in dueotion 
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Al lliu cmiim ot Fiibl and MaikcL Stioeta, tho giound oiioned fii n fixsuio wvciol indies 
uule. Al olliei ploifs Ihe ground opoiiod noil watci uiu lorreil nlMiie lliu uurlBcok (fiau 
Fianti^o Bulklin, Ool 21, 1808 ) Al Fiuinonl muI KIissFoii Slinli Llie gioiiiHl oiviiwl 
111 niaiiv iiloops 1.1/Ai Ca7i/oiNia, Ocl 22, ISliS) Tlu> itfiii'ial iiuiiw ol iluiioge in 
llio Lilv will ailing lIiQ uic?guUii lim* iit Ihe 'inaik Luul,” in low alluvial Mill, wheie il 
iiiel tin. Iiiuil ni um lev Imsa bcnftdli il. Along Llui lino of tlu' obi dinic ol \eilja lluiiui 
ne liiuiul llic iluiiiigc to buck biiiklini^ nnicli llie liiiaisl fCleMgiu Diiviiliuii \ 
Tlu* ouhtoui-luiuse, nl llu* cuiiiei ol Huihonio aiul Huy Rlicels \iiis huibil >4iiilli, Iiv 
iiliiit yicincd In lx* on unduhiliiig iiioLiniiriinil plasloi Ml. (ftuf/tliii, Del 2J, ISlri) j 
Tho oulstnniliiiK iwilico oii llie ensi siili> ol llu* lUslom-luniM* wa^ *<1 ludly aliBlloinl 
IliHl il luul lo In louiovisl, Uu* iiiiun hiiililing *40011 fuiilr wi*Il, but one of Lho clinniie^'s 
will bioki*ii ariosb at lln loof-litui niuL luincil lluu an tuiglc nl iivei dfi” (Ucoifni* 
lUMiItaon) 

Tlio gimiiul floQi aivl lln touiulRlinn of llu* olil MeicIinnW Kvelioiiiv* apimuoil lo 
liaw lakeii a ilillnciil niolinii lioui llic uii|K>i imiLioii Tlu* inch ovoi tiui iiimii ooiiulni 
appooied bi luvo Ixnii ciuslil Jusl uiuleiueilli Lho loiiLoi, llio iiuilling was loibPil 
J iiuiluh Tlui coiicsiMivliiig iueli ul llu* toutli end ill llu* loiiuliu wan aim dainagitl, 
niul lluuo was a <)iiiiilai inululniaiiee iiiiilei llu* nialliiiK lx'iu*nili il. Siiikllei oidus 
ill liglil ongln lo llu* neuii nirlu's ib**iriibMl weio ciiisbl in hiiuiIbl ImJiuin Tho luiilli 
aiul south wallb of Uio buildiiig, al I In wooiul flooi, ovui llu iiiun oidich, opoiml ui 
Inigo eiacka (IMlalin, Ocl 22, 1808 ) 

A .Woir bnrk sliueluic on tlu coinoi of MnikeL nivl Balliny Sticela, iii an 
uiiGnidud ooiulilum, won conipleld}' lliiowu down. Suveral diffoionl icpiula btalo, 
howover, lhal il was vciy ixmily einisliiKlod In llu Union Eounihy, on Ffnl SUuel 
ol lho eoinci of Mniket NlieoL, iuimI ul llu inoehmoi} ivaa diqilaGPd. (Man J^ioiuimo 
/IM/M m, Gel 2],1M08) 

Tho flocn of llu* Faeiflo fiiunihy was iiuseil alnul 2 feol in placos Tlu eeiiloi of 
Misisiun RUecl io|iposiLo neiiuml Hlioel) etixml an oiicning fioin 8 to 10 indun wido; 
niul oixnings ol lho giouiul woio also [ilumly lo bo seen rni l^eiiunl Blieet, in Uu* iniiio 
iimiiily ((ten FinnitMo JivUelin, l)rl 21, JRfiR ) 

Oulshic of llu iiiiiiioilulc disliiit (Iniciilied alxivp, ilatiugo lo Lho ical of tho city wns 
veiy inrnger II will In luiliriil iii tin Idllawiiig luilrs, and liy a conaiillHlmi ol Uu ninp 
111 Hon Fioncisro, plab* 140, lhal llu* ic*gian ol giealosl ogiLalion wnh lunniud lo the 
low ijoi linns of llie eily, oi llu* vieiiiily ol aoine ohl oieok lied oi awaiiip 
T^ Oal beLnei*ii Ilowaid Hliis*l anil Uiwion Boy was iiinie iievi*irly dinkisi Ihaii 
RuHsion and Telegraph IIills, bill llio damage, save lo chimneys aiul pliisler, was sliglil. 
Tlie only seiimis mjuiy on Keaiiuy HlrK*l was done to a buikbiig on the eosl solo ol tho 
sliecl The biiililiiig was an ohl oiu Al lho ooincr of Fifth aiul Mmkol Blirals a fiie- 
wall was lliioun (loan Al llio coinoi of Fouilh and Biyanl filiocla, woUh wno oiarkisl 
and damagi*d: Fouilh Slicel nooi Biyanl o|uncd in plam anil al Uic oiOMng ol Uaiii- 
son oiul Fouilh llu* lailiiiail liaok solllcd aboul 8 inclics, lho plonks Inlwoon lho lods 
using almul 10 iiiolu's Tho laiuoln Sdiod-howw (oast sulo ol Fifth Slieol nooi MaikcL 
Sliocl) was badly ilainagcd, most of the chiimioyu being bidkon bul nono Ihiomn down 
Tho luge alaluc ot lancoln in lionl ot Lho buikimg waa mined, but waa nol Ihiown oil 
its podoblol iMan Fiaanrtm BuUetm, Ocl 81, l(^,) 

Tho laigc diiimioy uf llu rnigai lofineiy on Eighth Blieol felt in, mubhing thni the 
Milings. (Ijottei lo New Yak 2HinA,.Ool 21, 1868 ) 

A diug sine at tho coinoi of nilh and Fdsom Slioets had ita enlue aloi^ do- 
stioyed by tailing The ehimiuya of the Mnaion Bbeet pubhe achool (wedi uda of 
Mibbum Stieot between 15th and 16th Slioet^ tiqppled oft some bdeka. (Alla Cabr 
Janua, Ocl 21, 1868 ) 
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A pniL of Uie buck walk ot llie noui' Calvaiv Chuich rGeai 5 ami Piracll Sliivis) roll 
A oioviLO opened, m IHbS, on Howiud SbuoL boyoivl Sivtb SUecl No duiin^ 
xnrt ^Uiloined bv tbo diy-dock at Hnntcr'b Pond On thr hcvh ni ihp loot ut WcbslPi 
Slicct, bebw hieh-wnlQi mark, a fi^iiic opctiMl, c^tcniline leiipllmiHp iiitli llip waUi 
The hlimm ol a bewci iiuinme fiom the Lajiuiia to Lho tool iil Wl'Ii><Ici Hiicel into llip 
bav, liitliLito elcai, immcdialel^ tuiiud inky bhuk {Alla CalifuiHW, Orl 22, I8b8^ 
The wgu lefineiy at Noilh Foinl, a T-otoiv buck sliucluit, -iiiniouiili*il by a loll 
buck ehiinnco, wRb injun.'d to tlm PKient ot Iwing A oi 7 hnl ol its IQO-fool (hiiiinpy 
A laigp h^iiic vms inailp in the hi|^bdiik nou Foil Point and the •Jioik wn- loll vnvirlv 
al the Foil iSnn Fiomiico Tvm\ Get 22, ISOM ) 

At the Clift Houm nothing umnu^ took place, with Hip l\cc|)Iioii of a clpciiloil coiii- 
motion in the oocan and an impoLus given to the pveiydoy unto nliipli -on( il wt‘Il 
inloiul, wv Ol 20 Irat above the uaual nuTk The alioek, lionei'ci, dul no dainniv, 
not even upnlling any of tlic glanwaie in Ihe bni lAIla Cn/i/oinifi, Get 22, ISOS ) 
Upon Ruvion and Tdeginph Ililla the chock, was not vpi v ilaiiiaging In some hoiisos 
on the loltei oinamcnla weie nol dnplaeod fiom lho mantel and tlio iiiiiiatce dul not 
come to the dooia In othoia, books and otniiznnits fell down ami maiblc nionlpls wpip 
siaitcd fiom tlieii idacca I'he OMillnliona on Riiviiun llill wcil nioic aevcicly fell 
Thme vms a pielly geneiol atopping of docks, some ciaekmg of plastpi, anil tliiowini' 
down of Ii^l uticlca (/Soil Finwivo BuHetin, Oct 21, 18 (j8 ) 

A pail ot walei, two-thiida tiiU, on the giound al the bunimil of Russuui Uill, slri|il 
ovei both uiIpb tAJia Cah/braia, Gel 22, 1868 ) 

Tho rifloied Masonic Hall, SlocLlon SUect bolwocii Pacific anil Riaailwiiy, ii 2-sliiiy 
buck hlmctuie, aas Iiadly wrecked (San /''ranciwe Tunes, Oct 22, ISUB ) 

Fiom lho meagoincflB of lopoiba il ib cctiun that no gioot leoa was ocoasioiuid by llu> 
pasting of water mams The BiAlclin toi Ocloba 21 lepoita that the water al the 
MiObion was shut off by the pipe bang disoonncctal In ecvaal pula of Liui city the 
watm-iiipps bioko undagiound and caueod aomo loss of wala, hut Uir walci aoinimiiy 
soon had ill rcpaiia mode No files aic lepoitod m the uppa Hi^n disiiipt diiiinR 
the 24 houia fallowing the poithquakp Al Laguna Honda (a naluial iphcivdii aiul llio 
chiof source of walci aupply, 2 5 miles wc^ of Vnlcneia and Mniknl Slicels) llip nalpi 
was violently ogUnlnl ami Uio waves met in tlic center, tlnowing up a Inigp jel several 
teel into tlui on {AlUi Cnl^mnia, Ool 22, 1808 1 
Tho fuel alarm of flio wan given shoiUy ofla B o'dook fioni Dox No 2(1 (iiniHirasI 
f oinei of Cloy and Battav Btieets) The fno was m Wellman and Fcok’a ginmy (Fioiil 
and CIb} Slicels) and was oaiiacd by matches The chief damogp wus caused by water 
niiimg the ni^ tdlowing the cailbiiuake, Ihieo files oecuiied in the wholesale div 
bid, bul ihne woa no look of walei and all weio quicklj' eTbnguialicd 
In the File OommiNonera repent in the Huuiupal Rocoida of Bon Fioncisro fin 18(18 
18119, tho following loim Iqr flio an leeoided Bcplcmbn, 1808, 124,220, Odolwi, 
iMiS, fl33,6(>440, November, 1S08, 119,020, DccembLi, 1808, 182,010 
The foicc of I ho shock woa d»tinctl> fdl on tlic hoy and as tai as 16 imkN west nl llu> 
heads, bul no giral ogitatum of the water u lepoital 1 he tvle-gage at one of Hie (Iciv^ 
eminent Btabona indioated no nnuanal iisuig of the tide (Ban Fimeueo Tmm, Gel 
22, 1868) 

Theie wee no tulal wave aceompuying the eaitlxfiiake The pesBeDgnB on a fciiy 
RteBmar (off Angd Idand) bit tba shook and suppoaed for the timo that they wcio 
Bgiound Many othn boatt leportad tba same «« pM innw> Two boabnen In a While- 
hall boat off Foil Point leport a heavy rumfahng sound eoming fiom tho walci Then 
boat waa shaken aiul whiilsd lapully aiound (bctoie the idOma icecheil tliein) and 
BhoiUy thqr met 8 heavy idUeib coming bom the nnthwcbt on a «dm ua ( 2 ii« Cahr 
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/(irniff, Ocl 22, U08 ) The shock of Ihc oailhqunko was dihlincllv tell at nca near Kan 
Fiancisco Oaploin Tobqy, of llu* ship PaUolus, lopoilnl Ixniift at aiiclior in cliiqi wnlu 
about lA inilik wv^l ut tlio ilcack whi>n llu! ilioek loiik ploLC At Inst U Hcrincil as if llio 
vend imc pa>Aing ovci a ooinl slinul aiul sinking quiU‘ lusivilv The iioiso ami inolinii 
made it seem as if tlio ship nvie ilinggnig, with Iter cluiiiis olsn slipping out O'fmi Ftaii- 
riMYi Bulletin, Uel 22, IKIiH ) Tlu* slup CewievilM fell the sIiik k lusii Ir out at the I'niol- 
bnes, the bug (hicnt, Imuivl in, 8 niiles out, cxiieiieiireil llie sluiek lusivily PihiL 
Muipliy, on a lisnspoiL bniiiul nut, uiiorUsl liiol Llie Imik ssmnsl In luive si nick Iml- 
toni, hci piogim being imimlml, niul llk> slup, csiiiM.inlly I he ynicK anil iiwsis, lieinlilisl 
vinlmlly CSofi Fnnnseo Times, Ocl 2J, IKliS ) 

Tbo total lisl of easunltiea due diiisiLly In Uie Lsullupiiike iiuiiiIksisI li, and ulmiil 
mme oecuiicil fioni scenmlaiy cauMS Tlio lolal loss ol iiintHstv was \aiioiisly statist 
from UOO/XX) to tl),0(IO,CKX) IKowens , a eaiefiil ostiiiiiile nl ilaiiuiges iiuule a day oi Isiii 
aflei llw disastci, plsocil il al aliouL t3riO,0(H} (/fun Fiaaasm Bidldin, Oel J3, 1808 ) 

Tun nmitinunoN oi intinsity ■niiiuiiuT iii» vrvni, 

Heald'buiq — A gooil sluikuig Ibavichl dmok e\ei loll lOrmwialu Bimidaiil, 
Ocl SU, 1808) IasIciI obouL 10 wsMiiuls Viiualinns iiniLh lunl houtli C'litf.ln slopL, 
{Alla CaZi/biAM, Oel 22, 18li8 ) 

OueinmUe — The caithiriuake was of gieol si«voiily Tt frlghloiusl iiiy lioisi> siul 
lie stailnl to lun away, liul a huge lioe whidi luul bwn euL ncaily lliiii liy oluipiieis, 
and wlueli llwy felled a fow niomeiils aflei Uio sluiok, was not ovoiUiiowu by Iho abode 
(T E Thoyoi ) 

Bmla Rota — Hcmchl sluek )tI fell Lasloil 1 0 hcoonch Noaily all bi usk buildings 
In town moio oi bra injurail Many cliimnoyB down (4Ua Oafffinnui, Oel 22, 1808 ) 
Vuilonl ami aommrhal pioUaolod oailliquako Vibialions al fiisl liom weal lo cast, 
but muldonly eliooged fiom south lo noilb, ami ooiiLutucil aboul a mmulc Damagp 
to pin|KSly oonsidciulile. Siivcml biiok buiklbigi aaeknl Al IVliulwir il waslighUn 
llion m Simla Hon, and failboi nmlb aUll ligbler Al Hoiuima, Sobaslopol, Dodega, 
niul clsowhmo, ilm alioek was aovcio bub bltlo clMinge waa done (/Banla Rota Demonal, 
Oel 20,1808) 

Petahaaa — Yiljiolion mnlh lo soutli, 10 acooiula m duiakon Rovonl biiek bulld- 
iiiga iiijuiod and many eliiiiinoyb {AUa Califnwta, Ool. 22, IBOR.) OMillalioiib Irani 
east lo weal, 8 dislinel sliocks lasling in all 10 to Iff soeoiiilH {Pthluma Aigus ) 

San RafiiA — Temble shock YilunlionM soulboasb to noilliwehl, loi lully a inuiulr 
{AUa Caitfiiinitt, Ocl 22, 1808) 

Nairn — Yiolmil sliixk in norlboasl diioollon for 30 bpcoiuIb, nccompaiiied Iiy low 
luniUing souml Sonui sliglii clamagp (Alla Catifinmn, Ocl 22, 1808 ) 

Moal acveio aluwk ever loll Loslcil 40 scomids Mo aciious ilainago bo liuildiiijr« 
Flvo milch west of Napa a numlier of trees wmo ovmlhiown (Napa Repoilm ) 

Vallejo — Eaitluiuako acscie Many diimnqyR down (AHn Cahjmma, Oel 22, 
1808 ) Heavusl diof ka evoi fdl in Yolkgo Ono ohimney and aomo ploslei ibiwii 
Duha tliiown fiom didves Bay smooth [yoBajo Reeondar ) 

Uaro /dead — Clumncys woio thiown, and somo buildings wmo oonddorably ahakon 
Shoek aeemnpaniod by lumbbng sound 

CAiea — A pcrccptiUa moving of the earth. lompa and diahaa nbtled (Ckuo 
Courant, Oot 23, 1808 ) 

Colu O' ■ Nob ovw a doMD peinda vuKdoofl It. X0Uiisci.iS^) 

Not, o ntUoodbrgleir^iRly. (A^(3w^w fa i) 

Auramaiifo.— Fielby heavy shoek from aoubhoaab to norlhwoBb. Floabar onokad. 
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Lnatpcl 2U to 30 Mcond^ Wotoi in the iirei icoeded, dioBling ve^wls, and then iom 
inth a lush (StrcmiiwAfo L’niirn ) 

KihqM'i lAndmy — ‘ 1 was tunning a floiu-iniU at Ktnghf'a LuKliiig in IKdS While 
the abock wa-k not umisuallv neveio at lhal ploccp it did ioiul danugp Tlip giiblc end 
of tho null traiehou'aQ was thiovn down, not by the vitnaluin ot tlic qiLike, luiL bva 
pdu ol wheat being thiown down agaiu«t it anil tueing Ihr end of tlic building out I 
WiVi oul ui a pa^tuic ol the lime, pumping watci foi bloJc, anil noting llie main sloshing 
tioiii one end et the lioiigh to the othei, 1 wondeicil as to Ihe cause, m 1 hail iwt fell 
tlic hhock on ooconnt of the motion of my body in woiLing the pump On looking up 
I nolieoJ the liccb swaying lioclc and toilh, with no wiml, ami 1 knew it must bo an 
cailhiiuoke Thcio was some little lo4 in the town in the way ot biokni eiockoiy, 
ehimncsB, ole The hrasicot Ahock was along the edge ot the s'olley iioai the Coast 
Rongu In Ihis county it was heos'icst at Wmtois, wIicil it dcnmlislit John Wolf- 
akill's house, a stone biulilmg, and dul ronekteiaUc otliLi damage " (E II Eostham ) 
iroertfaiid — Two eie sluxki, fiom eouLlicost to nailliae>t, lasting a minute (Alin 

Oafi/omia, Oct 2:2, 1868 ) 

Suum — flcveiH shock, nnilh anil Kniilh fdiglil ilainngp \ lew biiik buildings 
Clacked tiSufnno Senlind, Oct 22, ISuS ) 
fidimo — Sevnosl ehoolc evet felt Sinklon uphcasal, ollcmlcil and followeil loi 
neailj' a mmute by a Bnaying m a noith ozul oouth duorium No damago CMcpl clocks 
m iSaoamenlo Dmiy UtiiM, Oct 24, 1868 ) 

Martina — Sonic buililingib daiaagpd by nocks Walcis m fionl of toiiii causal 
to dance Fwh lose to euiface iMatnaet GmeUa ) Oouib-house wieckod (lluklcn > 
ITofiiiit Spimga — Ilcavicst shook om felt G^s m stoie thinwn tiom bliehcb 
(Afte CaZf/binic, Get 22, 1868 ) 

Anlioih — Seveio 4io^ fioin aouthweat to noithoost fm 30 socomh Be\ oial fissuin 
framed m (he giound iSacnmimlo Daily Umen, Oct 28, 1808 ) 

Bmtcia — At the lepaiiing wraks of the FkciBe Nad SLcnniship Company, on non 
ahatl of one of tlie Eads^hccl sbeameis woa lyrng on the gioiind in a nmtlMoulli iliiFO* 
tiiin The cailh niosed tiran undu it 0 Indies lengthwise, but m what iliiralinii is not 
icooidcil fOiHugic Davidoonl 

Storkbm — “1 nas then 13 veats old With a youngm htothei anil a lliuil Iwiy I 
hod, on the luoimng ot Octobei 21, 1868, gone to llic ^ge ot tho tulo iiiaish ahoiil 2 
mila wmthwnl ol Htookton, to slmoL illicit The moimiig flight of buds was usei, 
ami we neic letuining home lly tnothLi liod his gmi at the diouldci ami was aiiiiiiig 
Hi a meodou-laik when the eailh numnnent eonimcnceil The loik flow up wiihoul 
apimienb cause, the gun moved up anil tbnn slightly, and I at once had a lueling Lhal 
Bomethiiig uniaual was tuppcning 'Within a lew seioiuk the wolei-towl, huUlcii fioni 
Us Iqr the tuU* bat in eountliNs nuiiibeis, itise with a iuumi bkc loUing tliuiulei niiil look 
flight towunl the w^t, while US mile to the cnat a small hand of ealtlc, with hrails 
down ami tails in the an, wcie iicmg acioss the bouiitiy B\ this time tlie raillu|iiakp 
UBS piobablt at ite maximum, and, Inoking cast, 1 could dutlmcth sco tho gioiind's 
nuifoce in wave-nintion, the waves appaiondy moving aaioss the lino of s ision Diuiug 
the tune this motion continued, it wes not pncoptiUc as a vihiation to the senso ol fed- 
ing An thice of us admitted, howe\«, that the eeith tdt mseeme umlci fool Wp 
eould detect no eltoot on the water euifece of the awemp Stockton ceceped uith only 
bore end theip a necked buck wall ” (G E Giunsky) 

Moot Mveie diock evei fdt Yibiabon horn northueat to aoutheest Webb of Lodi 
and Woodbiirige, shock uae aa severe as in fltookbon rStodbm Independant ) 

In a elough watei wee Ihiown into ebidbtion to a hoight of 2 feet for a few nunutee 
(StodKIm Andie) 
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BciMcg — The Stale Iiislilulion Ini Ihu Diuf, Dumbb niul nimd losl 11 oliiiiime and 
2 giiblcs, oiul loai ealli note cinekcd iii scioud plarin lOaktniid Ncm, OrL 21 , ISIM ) 
Oakland — Sliook iiicniliHl b\ ii iiiiiiljliii|r Miuiid Pans ol iiiiLk muI luln ol wain 
pmpliLHl Alino^l III a niomonl, liuas wliipl oJioui likp sliaiis, iiiaiiv Iiiuma luislnl .1 
Ol fl Indus out of Miikuo, pailiviihiily Liuisi* on hiick liniiulalions The LiashiiiK of 
Idling buck ul Ilu‘ ])i>al, Duinb^ ami lllind Inslilnlp was luaiil a fisr lilorku to Ihu 
ooiilh Ixifoio llu* simek wiis foil Uliniiiiovs vn} gi'iioiiiil) down, ixiiliiulaily Ihns* 
on Boulh Mul wisl hulls, in snino |miLs all i1iimiii«ys iliimin Miuiv iliiiiino\h luisUiI, 
if not tliioun Mnnv hiuk liiiildiniri won hludloml, and hsoiaI wIiaivc*! wont down 
With Inoils ol Iniok, onal, liny, olo Jn lliiNikIvn, ns m Onklniul, many ohiniiu'vs ivno 
binkoii oil Bl llio innfH (Min C'o/i/mhm, (loL 22, IKliK) 

TIu! dianliiulgo ol llu* Siin ]>'iiim*isni niul (Inklniul Hnilwny was lliiuwn nul ol ploer 
nluAil 8 iiu'lus (Cenlentivil hook «{/ Alameda Counlii, p 2liii ) 

Thiuoul llio Illy cliimnoys niul walls fill ■diulli {Oakland Nnes) 

Of two luiuss iio\l polIi olluii Llir ddoi ono fatood on iMbls 1 1 ih‘ 1 nliove tliu gmunil, 
nliile llio ollun WiW siipimLil In Im raillu|uakc inoof Tho linsniuinL walls woio Miliil 
nml of flood woikiiiandiip Tlu> okl lunisp woh lioilly shaken, but not injuied, llip 
cailliipinkp-inoof luiiisp liud llu> linsi>niPiit walli ciaoki'il, nil Ihp wiliiigs thiown down, 
and llui moililp nuuiLol in oarli d llu* loniiis iliinwii uiioii Lhc llooi (Gpo ]Xi\ ulsnii ) 
Alameda — Rluiok \piy sc\'P 1 p Scoipoly n lioiisa isi'niuul uuiiguiud fjlffti Cafir 
Jianw, Orl 23, IfUrft ) 

&IH Leandto — Tlic paiLluiuoko was iiiupIi iiinip w>vpin lluui in Oakliuul oi Alamoda 
Nol n liuililiiifl pm'oiMil homo ni|uiy Cliiiniugfi Idl nniUi aiul south 'Jlio comlrlwusc 
was 111 luins A bulk 10 leol wido and 0 fopl dpop wnu pnliipl}' uiiplunl ol wnliw Thp 
InmI ol Han fipaiidio Cipck, wludi hail liocn diy lot hovi'ml nionllis, boenino lllloil wilh 
a Hiipoin ol woipi fa fool wide and n fool dooii A U«ni of iniilis dpspoiuling a lull 0 iiulos 
coiil ol Ilaywaids, wpio Ihiown to llwii knocs A luiiililo pipootlod Uin shook Tho 
lanflim on tiu* dd IVialla loiiplio Haul llu> oioak past Uiiouflli Iho fook-liiUs on lo Oak- 
land (Viuioiis okl icsnlpnls ) 

lifan Lnmuo — Tlio lioiln ol n s}paiiinio Ijpp, 34 IppL liiflh, slniik Uiu giound. 
rO llyilo) 

rittl iioin niid a kplllo wpip Jpikpil nil llu* sbivp shuHiwurI. (Mih Ailaiiis ) 
Jlouhc anil Inuii wiuu lioLh imnlinlnl (Mis M If (liiiHlx'iflir ) 

A honw WHS thrown oil iH fouiulaiiniM (Iiiiiiiipvh wpr* lliniwn iinrlliwoid. 
(E Llewdlyn) 

//oyuoiifs — Tho oiork pnsl diofloiwlly up Iho IloywoiilH TIill and ciosl 3 fpol Iroiu 
llip soiilli enrnpr d thp dd IioIpI, pnsl jusl rasl ol thp Oilil J'VUows' I)iiilding, Uiiouj^i 
UiL* Casiio lol, Ipoiiiig oil a ouiiun of Um odolip liou*« wliioh sIikkI wIipip llip jail now 
H, on Uiioiiflh Walpoil'H IIill lownid Dcpolo Ey ilu hold llic eiaok hisl opmiod IB 
lo 20 mdim, bul uon dowd lo Ji or 0 ll was of unknown depth, ocvnal bolls of Iwioo, 
lied togolhci, wiUi on non ouikoi, foiled lo find bottom llieip was no wnlca m lhc 
fisBuic, loi the non eamo up diy Fiom the ooiiiet of B aud Finl Btiocla nnolhoi mack 
past ucmly coatwoid lowaid tho hills, and faded out by tho aulhir apiing about 1 6 
mdob distant (Mia Win Ilavwaida ) In a gcnoiol way, tlic ciock fiom Uflywaida 
to beyond Doooto past fiom 100 lo 800 fool nboro the bw of tho hdla Fraoboally 
not n houoo wbb loft on its loandntianB in Haywoida At one ploco oouth of town the 
fault bhowod a Ihiow of aomo 8 loot (W E Weilbjo } 

“Suice Octobei 6, 1802, 1 have lived in I^woidi^ Alnmoiln (Sounty, and I wdl lemem- 
ber the enrthquokod Ootobor, 1B08 WwinfllaninAnfl hainng nnH a. imb fimn wMlrfhiwiri, 
I hod nevoi walked without it until that mommg I waa sroiking m my shop at tho 
tune On Ceding the teniUe ahook, and on the impidae of the moment, I managed to 
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get oul of the biiilding uid into the atiect, wmo 18 foot distant, but on icidvciiiig fioiii 
inv fiig^ I found 1 h^ left my cane in the ahop I managed lo got back mlo the build- 
ing, got cane, and rtuled fm my houw only a fow yanla aaay The houv Iiail been 
thiown fiom its foundatuins, the ehunnev hod been torn fiom the lool, and the ixnch 
had been wiencht away Dishes wcie biolcon and evervlhing was m contusion I 
diaooveied (hat most of the houses weio m llie ssmo condition as mj onn — lliinwn 
fioin then foumlatioiK, with ehimuoyb down, poiohes knockod uflowavs, ole .Vll the 
whilo tho gioiuid waa iJiaking and continued lo hliako foi dass and cson weeks, liul 
each sluick was lightci tlian llio last On a emloin picco of giound neai the lliiyuaids 
Hotel theio was a canimon boaid fence, tho boaids abutting on Llio post Allei the 
quako the bauds lapt ono ovn tho othci about 6 indica, the giound iK'cming lo base 
bom piest togethi i that niuoh On gouig down the county lood towud Oakland, wo 
rune lo Mi A L Rookwood'a house, whuh had boon thiown fiom its founilalion anil 
one ond thionii into the eellu Tlie houso was badly wiookod In the south pul of 
the town thcie waa a lloui mill on a foundilion about 4 teet high This buildipg was 
thiown to the giouml and sneekixl On tho giound which la now tho plaaa Blood a new 
biiek wuehouso filled wilb giain lioin Uia season's oiop The building was complololy 
toin to piocea, gtun was spilt fiom tho saekn, and ovuything waa in a mess ^le 
Inulding wna 300 foot long by about 00 tcet wide A woodim wuehouso about tho same 
hue shuod the same fato aa tho biiek On B Slicet tlm giound iqiciiod aboiil 2 uiohes, 
and watm uid aond uoia fueod fiom Llio opening Some spimgs wcie closed, while 
othma wae opened oi made lo flow moic tieely Many wells wno afTcolcd in llio Fame 
inannei Mr Chulca Heiman, who was m the baking business was dining back lo 
Hajwudh ofttt ddiVLiing biead Looking up tho lo^, ho aaw tho giound oaming 
towud him m wavcb, and when the motion atiuok hu hoise, aha went down on hu knees. 
Ml Heimon thou^ tho woild hul ooma to an ond As ha nnared tho San Loicnao 
Ciael^ ha noticed tliat tho watm had beau thiown out of tho bod of tho uook on lo llie 
load 

" At Son Leandio Uio cailhqiiake desttmed tho Iniek miiilrhouso, which wan Uuii 
located thme A Mi Joalyn was killed In nltempling to escape Fioin the biiiklnig 
Many buildings wcie much clanuigcil in Ihnl town an wdl as in Haywaids The eailh- 
qualn wob the diiact cauHO of tho death ol I iieisons m Ilavwauls " iGeoige A Cinodoll ) 

Tho aaok past thiu a giaird quaiiv inaclicallv on tlic bumroit of the hibb longe of 
lulls (0 HiU) 

Tlio mook bdow Iloywuds Hotel wms 13 inchis wulc It cicetcd watn anrl while 
sand A fmeo which tiavmaod a hill tiom noith to south was most Iq' tho eiock, and 
hod the onda of the houdb loaaened fiom the posts Giadually thw boiuils lapl ovm 
one anolhm, until within a couple ot weeks they ovmlapt aevoial inelics, tho piogicss 
of tlio ovnlapping bemg noted from lime to time a pened mark TIm " cap" boaid 
of the fence was also oreht up in craiaequcnoc of this movemmt Imigo waves wno 
set up in the soil. Tho houac was niovud souUiwud, while a ncighboi'a was tint noilb- 
waid (D S Mallcy) 

Tho lumbhng picccding the dinek oamo vmy diatmctly fiom tho bay, and the plun 
in that duaotum lollad like huge waves ot the sea coming towud Haywuda (F Alim ) 

ThBmaek(vieiiedpanlUltoCBstioStaCQt,35to50feetbalowHaywaidaHbtdl The 

fence paasug diagonally up tho hdl wan nhoitonad 6 mchea (P MoKoever) 

A Btove m the house waa thiown nmth i J Wolput ) 

AeiaokS to 4 inches wide atoited fiom the Powell plaee and atiuckaoroBa towud tho 
county faiidga next to Metfileton's, passiiig wnt of it; nobt tho eieck, dcmcdinht a fenee 
eomplotely, and pobt on towaid the BtiowlaiilgB leaidaiee, whm the houK was bully 
bhattmed (Hia Hmiar) 
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'Plio slimfL naq tioiii southiwsl lo iioil1ieiV«l Tiip Kiniiiul niipnpil tiiuii u indin to 
2 lucl, aiul UBlri willi sriuI uui L‘|vrliwl in a luighl ol liiiiii I lo 3 liol Nmtli of Iho 
iillagi* a ii(I| 9 * ol K>ouiiil liH nulo was inispil 2 in ( Ilv llu* Linii* llip ihnck. was ovn, 
nmily llii* aluilc iiKico aai in luiin Nmi llaYmuiI't lEiiiol llip lull shillnl afpiml clral, 
nivl a ciiu k nix mil loi x(*ii ml luimliuil Ici'l On (hi> liillh lliini uimp spvfinl iii‘w s|)iinf;s 
III llu! Iiisi. IJ hiiiiH alli‘1 llip main sliixk tlieio wimp 3li nfli'i-*«1inf ki BoIwumi Ilnv- 
Hauls luul Mission San Jnsp Mump ivi ip nuiiipiaiis LitU ks, su llml iL wiih ilifliPulL In iliivii 
a sloi^ lipIniiMi llu> Iwo Inn ns f \Ua Cnli/mHia, Oil 'JJ lUi, IMA ) 

A/t JSIr/fN — VII llu' slu'lviii); iiii smilli miIp uI IIip 2 sinus iii llu* lowii was lliiinvii 
down r Wfri CVf/i/fWRifi, Ocl JJ, IWAl 

AlrttiiiHo — Klimks WMP viiilciil Tlip kiiiiiiiiI iiinmiiiI in '4‘vi‘iiil pliii is and waloi 
issiiiil (d/iff CnlUmam, Oil '22 IMA) 

CeHhirillv —A din'IliiiK-luiiisp was |iaill\ dpMliovpd ninl 2 sinus wimp wipoknl 
IIoIpI si>iMi<il 2 lupl (.l/frf f'li/i/ijiiiiff, Oil £2, JKliN) 

//flbii/s' LantUnq — "Oiii lunisu Inokp in Hupp iiuvim, pw I i inliI railing niilwnid A 
hnilpi nl linl wiilri was on llip simp, lunl wilk Hip liisl dpnfiMimg jnll, Llip liol walpi 
iMiiiu inv na>l giving inc a bnlli T luvp iipvpi liiignUpn lEoims fpll In Hu giound anil 
iiipii riling lo Hiinip iiniiirp Iipps iipiii 

"Cnplaiii IVliMsen, ol Hip sIpiiiiiim Hnii laiiin/o, wlin is now ilpppiuipd, wos walking 
idling Hip ioiuI Lo IIoInmIs' Liindiiig wIumi Iip IhhiiI ii gipnL iiinililp oil arum Hip fli>lds 
liiiviud Han la'andio Up lonkl quirkly in llinl diippUnii, and ovpr aiiiilo away could 
spp Hin gioal wavp laiiull] appiiiiu'liiiig Up iiisluil In Hip siiIp ol Hip mail oiul hail 
POUgliL luild oT llu* Ipncp liy Hip liiiu* Hip sluiek Inoko Niiii him on Hui imul a fkniilp 
Ipaiii iinH diawuig a load ol gmiii, oiul nil Ihp inuli's foil Hal and cmild mil ipguii Uioii 
1 pi‘I unlil Hip gioal jolL was iivur Duiiiig Hip 3 oi 4 siiopppiling dayn Hipto won 1110 
sluioks, iiiinp,ol Poiiisp,wiLlianYwluiioiUMU Hu>P9k.lpiilorHipliPiivy'oiip" (0 C Vcnp) 
Drtalo — Opiimilp J)peolo a nark niqioainl alxnil onp-lluid of llip way up iho dnpp 
11 nppiuil 10 01 18 inplus al llu* suilopo niul faulUil nlmul as iimoli on Hio plninii irido 
Till* 1 pvi* 1 lands wavpil llko (lu* npi*nn, and Hip wiivom ivpiiipd Lo npinoopli from Uw nonUi 
iMi DppoIo) 

T^hun fjiqaon, smlh tif Ntlr> — A Uuik *iinivpd noilli, Hipii soullii luul full TIu* 
lagiNin piulnl Ipiiglliwisi* down llu* iiiiildli* niul lliipw wiilpr imil iiiihI Imlli waya AllPi 
Hip cailliquaki* Hu* IngiKm was diy lin 8 v(*niH 11 lias no milli*l Itumlilinipi pippoilnl 
llu* mom slimk anil many of Hu* ollpr^luiiks (Mm Win 'I'vson) 

A piook wpiil Hun llu* old Hhmn pliipp, onisl ilip (ViiIpiviIIp^NiIfh lond about 0.<i 
inilp aniilhwoBl of Uio HoulliPin Vhpilii Hnilway Inuk, anil pnsL Him HipTyiwm Lagoon 
HI Tyson) 

llfibs — The wnlpi fiom Hu* lank Hinpl m*nily nml lluiiililings pippodctl Iho afloi- 
dioolcB Tlusp wi*ip nioip m*vpip Hnii in Ainil, JOOfl (C Oitim'Iipi ) 

A Clock past Ihiii Ihn Hhmn anil Tvhoii iduccs (C Ikniiipi ) 

Imnqlm — Thin Hip ncnlli sido of town a ciopk aplil Uio IiiUsuIp, qmimg 7 or 8 
inches anil sliowmg a laull of 8 oi 10 inclirs ll ual llui cminliy locil SOD fed noitk 
of tbs Soulhnn Fbcifie Boilwny dppol. Its Ircnd was 14 45* to GO* W IVom iheso 
low hills Iho crock seomoil to pass over inlo Iho (uio ponds noilh of lown Tho lysmi 
lagoon diioil up alter iho quake Tho lumUmg piocoding the shook osmo bom Iho 
noith (R B (hoHsll) 

Tho nuliood liocks uotlh of tho stalion wcic hndly Iwisled foi scvoial hundrod ysids 
(M Tony) 

In ono idaoo the omck on Iho hlllsule divided, and foimod o noivow idsnd, 8 or U) 
fort BORKB, which diopt below llui Hcimsl lovd d Iho soil 8 oi 10 niches Biniugi wmo 
opcDad up on Misuon Fesk. (Ef CiowoU ) The oiodc which past Ihiu the (own eon- 
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trniiail wuLhwaiil down (he lulkrde about 0 5 imle ROitheBuPof the lailwa)’ tiaefc It 
opened 5 to 8 inohee, not taullmg. ^ 

' I wite llieu about 13 yuna of age. BIv home was neai Irvington When the bliock 
came, I was aloiio ui the houm with iny baby brathoi M 3 mother in (he milk houoo, 
about 10 steps tioiu the kitchen dooR- She callert^o me to get the baby Tho I wm 
thiott'n the length ot the flming-ioom. I maoflgrd to get the rhild moi my aim, face 
down, and a pillow on lop Then, fflling and eiawlmg, 1 ironed my way back to the 
open kitchen duoi M 3 ’ molhci was on the ground Evert tunc she liied to gel up, 
she was thion 11 again, ntul the niilk in the bueket^ wos bpilt over hci M 3 ’ two biotheib, 
mv stcivtallioi, anil tlia hiicil m ui weic aha down and weio hying to gel to tlic 1 iou<ib 
by ciawling aiul (idling. As I aat thne, I ronhl sec Ihr giounil m naves like the orean,. 
Attoi the mom shock, I tliink wc had ItlU 4u>ckeduiing (he fini 24 linun^ Tho giouml 
opencil, uu ti*ionl a ciack thin LowiirBnd the giouivl settled seveial iiiohos in one 
place Not a lioiise waf ktt with a chimn^ on it Oui safe bioke thru (lie (looi, 
and the piano was out fii llin loom iicail 3 r to the opposite sale " (IF McD Pieston ) 
A/iuion iSaa Jote. — ‘*1 was cuilrd up ui a IHg looking-chait, losing, and my two 
sieteis wcie oulsule |da 3 iiig, when auddenlv thcie came a swaying ot the house This 
laslorl only a shoit tnna, then the house bcgui to shake m eainnt- My sislois began 
(o 01 V and srieam T jumped out nl the rh^rto gp to tlicm, and ion tioni the lomii, 
Immpiiig Bgainat both aidrs of two doom 1 finally loached tho poieh and' snreoedud 
IQ catching hdd ot a post 1 distinctly lenicmbcrt^ the pump in the yaid was puinjH 
log as it some one had liold ot it. and amall loiAs mi tho hill m fionl of Ihc house note 
lolling domi into the eieelr Hie milk pans had been lObliiig on sbelvea of slats, some 
pans dipt enlirply out, some only hallway The milk sad eieam vnue on the flnni 
My biolhet was hauling a lend of wheat to Son Jose When die eaithquako was at its 
uoist, he thoug^it his team was choking down and jnmpcd off hia wagon to find ho oouhl 
haidly stand I was told at the tnne that the srMei ^piuled up in the streets of Ron Jose, 
end out in the load betweon Hdpitas and Son Jose, to tho hci^t of aevcml feel Tho 
bid Hiwon ehuich, whieh. wss of adobe, was ahaken down, as weio several oUioi build> 
iiigb at tho same jdue On the mountain above the ohl IliEBion, jUbt abosc a piece collnl 
Peacock Spiings, a gicat eiaek in the eaith appealed, which lookt as if the lowci pail 
nl the mountain hvl paited and dipt down Many Umm 1 have uoel the hiiilgp which 
was built os'oi the eiock, and alopt and tlirnwn rooks down to sco if 1 oould Idl how 
dcop it wab " (Mis N Aimmoilh 1 

^ong the hills hack of the tonn and aouthwud, paswng Ihiu the picscnl Sinclafi 
aiul Stantoid lancbm, Iho oiock opened Gennally it was 10 01 12 inchpb wide, and 
laultcd some 18 inches on the valley aiilc (A KcU ) 

The bhook was piccuded In' a lumUe passing to the noithwcet Ailbbo Iniilding not 
Bciioudy injuied Ciack at IivTngton and on tho ude of Mivoun FMk conhimcil 
(J Suni^ci 3 

Biiok aloio ivaa ciacked. Cunfiime clocks at Irvington 0 Ehiman.) 

Ohimneya fell noitli and couth, as thq ilid sIsd on- Apiil IS, IBOfi fS. Muiphy ) 
TTsiin ^uiga — The ciack past along the foot-hdla at on devotion of 850 to 450 
feet fiom Nilea southwaKT, back nf Mission San Joee, dHoppcoiing ncai the count 3 ' line 
In Bume places the fi^uie showed a fauH of 10 to U imhes (H. (hiilnei ) 

The WBiehoUbC and whaif on the slon^ fell, also Divm'a hoiioe. Graoka fii the vk'mit 3 
of Milpitaa fiowed aitesikn water for 48 hours aftei the diode (Hr Duikcc ) 

MtlpUaa — Along (^lyotp Greek the giound wab ciaeked fiom Boot’s lanch to- the 
Ran Rancibco Bay, the ciaeka being on the hay aide and following the winding ol the 
oieek As m 100b much watei waa ejected from the eiacka, and Coyote (keek lose 
(W Bdlou) 



COUFARISON wnn OTUKtt B1B\FHE EARniQUAEIS IN sVUr linOlUN 11*1 

Cakaeias Valleu. — Oiil\ oiio oi twn i‘liiniiip]n wcio di^etilurl (J Fallon ) 

Sania Cbm Counly — A1ps<iii J W. lliiu's ind (1 Valpi'y, •uul hlivi DrinuU, of Sou 
Jobo, Afi II 11 Viilimr. ol Saiila CIum, P. Aiuli‘iy>ii iiml U 11 JJrniloi aiul 

&Ii 4 W MiiiiUi, ul llciivv^^A, nil ol nluiiii ivlii luLimild} ul'i|IiiiiiiIihI mill Llii» vclioii 
of Ihc ooiuiLiy 111 IMiti, it'imil. lliaL lliru* uiit lui i‘iiirk miiiLIi ol I In* (uniiLy line* 

Aieobtu ['•land — A iiiiiihliiiK huuiuI in riiiit|iaiiinl llu> hIuii k, uiitl llu> islnml viliialiil 
mlliajoikiiignionuii ^IJi L Iliiblxuil, U K A , in Jjiin Fwnciieo 7'iimi's, OpL 22, IMIS ) 
Cnfifia — “1 was lluni 111 ^cniH of iif!|i‘ aiul liviil iii Kin MdUn Counly, n mile m mi 
% oulh of llie piCMiiil Lomi of Cdlinn Willi my fntlipr I uus iliRKioft luul siukiiift inlnlups 
in a fi«'l«l I WM Mswjiig up a smsk, wlu'ii nij Idllun miiiI 'Look nl llidl iiioiiiilain WhiiL 
h tlie inallci wiUi ilT' We Irll no cailliriunki.', bul llio luminluiii Mviiinl lu lx* bobbiiiK 
up nod down A ficuglil liain was guiiig iioilli along llio K P liurk Klioillynfloi wi> 
hud olnciml Iho luouiilnni apixiiriiUy iiioviiik, 1Iu> caiLliiiimko iriirlicd llu* iiulioad 
linok and llio fioiglil Liiun apimunl Lo bin* a snnkt* 'ilu* ni>xl insluiil vk> foil 
il The bhoek wax wiy sovoir, lliitiwiiiK uh Ui llu> giouiid and kniifking oni Mickh ol 
IxilaUxA A banil ul luoMi lioinih, iiirluiling n loL ol young slink, in un iul|oinnig fii lil, 
ijii aiuunil llio (u'ld ul greal sixwd, uLloily iiaiu&^liiokixi Tlu‘ hiiiisi wi‘ Imtl in was 
111 a flat sumo 0.1 niik* liuni wliiio m* wiio ol mnk Wlioii \vi‘ l(•lLrIlOll il, nro loiinil 
tiul milk lions in llio ixiiiLiv lioil born mliioly oiiipLioil ol Uioir (.■imloiits Hoino imnox 
ul gl iss wi‘ia luukni and buiiu* c lockoiy mill gliisswmu wimo llinniiii down iiiul ilmlipj'cd, 
but Iho lioiioc, a light fionio buikIniA wiis mil iiijiiihI 11u>iu won IN slux kx Ix'Lwoni 
llio fiibl one and iiiulni|dil llial night 

"I do not now looall miy iriious dainago iluiiu in Hun MiiUhi (\iunlv Tluou m‘ic‘ 
Mino loiuMidox ooeoMonod along piuciiuluuh hilbi and ciixk luiiikH, Iml lhi> liiiildiiiitfi 
in that soolioii wao oil lioiiu*, aiul lunio ol tlwm wuio dfslinyi'il lo my kiiuwhilgD " 
(J A OiavoB) 

San Jlfoloo — Vlbialionii fioni llu> noilh Im 10 wniuh t'lAir Califwim ) 

Itaiuaod Cily — Tlio aouit-liouwi wm wiocknl mid nllK‘i bmldingx wi‘U> dmiiagpil 
Tlu‘ aliook Monicd lo roine lioiii lliv HuiiUicaHt luid hisU'il .M) wcoiuls (HrOxnod Qawettn, 
()pl 31,1808) 

Itfimi/aM Ywu — Bovumit («i llu|uakp yul Idl wiuho Ihmi Lhiil uf I8b6 Kluwk 
fioin noiUiwcsl to wulhout (Alla CnhiMiiui, Oct 28, IHIIH } 

Santa Cbaa . — Hevoio filiock AIulioii nuilluxnt lo •wulhm'sl. No w nous damage 
(Alla Colf/biRia, Oel 28, 1808 ) 

San Jam — "Tho mosl loiiiblo oarlli slraok ovui PK|Miioncpi>il in llin xcclioii sinop 
llip sclllcmenl of Ihn eouuliy 4y Amoiioaiui, oGiuiiud }’i'ilndiiy inoining ul 8 o'ohirk. 
A denn log hung o?n llio oily at Uic timo, wlion, mill umoply a pioiiioniloiv lipinoi, 
Iho bluick wBb upon lu in all ili Ioim Uuildii^p mid liccs ncpiiifcI lo pildi about liko 
thipo m a sloim at aoa I^o walla and ohniinqyH mne Ibiowii down in all iMirLs of tho 
city Tlie heavy buck ooiium of Huiidiy’R budding at tho coinci of Mmkpl mid Eldo- 
mdo Bliools fdl lo tho giound Tho Pimbytanan Chuieh hoo bublauicd on imincmio 
damage Tho Inuik luiida mo aU down, and luge poitiona of the slcoplo mne pro- 
cipitalod Ihiu the loof to (ho flooi, oiuahmg the oipm and eauauig gioal damage lo tho 
goUaiy and fixluies below Tho mill of Uto ntop^ aio ahnout a total wia k and will 
have lo be taken down 80,000 would not make good tho damage done lo llio rhuioh 
The Imge wetm-tonk on Uio loof of Mbody'a flourmill fell thiu tho rool, emiying dmliuo- 
tion m ita oouieo Their wooden otoio-houxo, 100 feet in longth, fiUod with giau, la a 
total wiock and tho grmn badly munxl Two huge ehunnqya of the Smi Jooc Tnatitute 
weie thiown down, one of thorn oruahmg thiu iiUo the looma below. A pation of tho 
leor wall of Wobdi'a hveiy ntaUo foil OtteiVi unflnldied hlook at the ooiiier of lint 
and St John Sbeeta, auslmned a voiy oeiioua damage Thne la not a buck building 
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in the city that n not moie or le« injuied Buck nellh me erajnheie menehed and 
udokod and nmuy ot them ua lead) to tali Anothci aiioh shock would piccipitalu 
many of out biudL building* to tihc giound The biiek coiniie ot tho Masonic Hall Buibl- 
ing will have to bo token duwn, ond the oiitue building, in its pieseiit condition, ib dccid- 
61 % unwfe toi occupancy A laige i[uantity ol eiockciy and glauswaie waa bioLon 
Tlie dcbliuctioii of pbito-glaes wiiuloos n vciy gicnt, and much havoc is done to jdabtei- 
mg geneially The new couit-house htood the bhock admiiablj' Somo little eiuiiiUiiig 
ot pketor decoiatum n all the damogp it uietoincd The IwMn oL the eoith shook n 
Elect no moie liigli cliuich atcepln, and build no moie buck buildings nbovn 2 sloiica 
in height, and Lhm only m the moat subetantial niannei A second but much bghtu 
ehock wn oxpciicncod at about 10* 80" of the botoe das , ond shoitly Lheieaftei a Ihinl 
chock of like khaioclei " OSna Jose A/»iuiif, Oct 22, 1868 ) 

Whao the Milpitaa lood etooscB Oovotc Rivei, the bankb wcio shaLon logjOlhei and 
Ihe iivei-bed 611ol up fSan Jaw Aigiu, Oct 24, 1808 ) 

Old Oifiey — The building ebook and lockcil till the occupants bn aiiip seasick Tlw 
ubciltalion seemed to be southwest aial noitlieost, and lasted about >10 tecuiidh No 
damage woe done bevund hiMiip bioken bottlp* in tlie diug sUiip (Odtoy Advoraltf 
Oct 81, 1868 ) 

Humble pieccdmg tho shock came fioni llie noitli Uiinmeyn fell north and south 
It wee fully ae lieavy as the eliack of 1006, but nut bo long The okl ailobo buddings woie 
much damaged (W D Devter) 

The ehock was not eo ecveie aa in 1006 (IfesBie Rice, C Wanti, Biyanl, Oilman } 
Pathtco — Eheiy buck house ui town was tuinoil iAIta Cal^fmum, Oct 22, 181)8 ) 
Ran JiMA —The ahoek was Hie heavrat since IShl Lohteil 80 seconds {4lbi 
Oct 82, 1868 ) No chimneys li^, 2 biirk wallh weiu rioeked (0 Biglry ) 
Roafa CiNi — Hcneio hliock tiom east to west, lucinleil by lumbliiig iinisi> Tauileil 
Ifi sacomls Meveial buck builiLings hully iiauknl (Affti Caliloimu, Oil 2J, lHb8 ) 
aecond only to the eailhr|uakc ol IHd.'i Vibiatiuii hum iioitlicast In snitbwrst lui A) 
to 40 becoiuls 

At Walbiiiivillu chiiiiiiPVH ami |i1islciiiig sufleicil hut little At Eagle Olisi a shde 
60 lecl wide coined locks anil tiens 1,IKX) ieet Jii Hoquel u lew chilliness weie ili4Iij- 
lated 

Ha^ Horn Bag la PaaeaAmo — CliimiiQ)'a dona oi twistcil, along the coast (T G 
Fhdpe, Hbldcn'b icpoit ) 

Neai FSecodeio limhe fell tiom the lodwoods and huge picocs of loek lolled down the 
iiiountauiB {fitau YaOtg Z7nion* Oct 20, 1808 ) 
ilealatg — A smoit httle euthquBka, travehng fiom ninth to eouth No paiticuhii 
damage ( Jfonfwvy OoMtta ) 

ZloHmepiIfc — A sli^t eaithqueke was Mb tMomiiam Out 24, 1868) 

Chttoa VdUy — Lompe vibiated Yibiationb fiom sauthweet to noitheast (AlUt 
CaltfaiHitt, Oct 22414, 1808 ) 

Newda 0% —Thiee distinct dwcliB telt Also Fdt et You Bet (Nevada Tniucnjit^ 
Pfaflemfb —Shock plainly felt (Veimtetn Damonat, Oct 24, 1868 ) 

Anedor Comity —The eoithquaks wne ilistineUy felt at Pine Giove and Vdleano 
{Alta CaiVnma, Oat 36, 1868 ) 

JocLam — Euthquaka peioqitible to a numbei of people {/Anaim Dupatah, Oot 
84, 1808) 

Maam —A Might diodk docks atopt C^oboai TtHagrapk, Oat 84, 1808 ) 

Ranara — A di^ shook lAlb Cviifiinna, Oot 82, 1808 ; 
radiiiMie -Bhock loated 10 to n seeomls Heveie (Tiidvimif Cilii Nawt, Oet 
28, 1868 ) 
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Sttdlinq — Hud diock No dainugo (A/eroed Eeiald, Oct 24j ISbS ) 

I'lNo/io — Shock foil ky fo« pemoiu (The Ddla, Ocl 28 , ISIW ) 

Neeada — Al Gold Hill uid Caisuii, sliook pciLoiiliblc to puoplo awako, und a fill 
people avakened (TenUmial EHleipiisr, Get 22, ISOS) 

fJioik wu*i ap]jui>»llv noL fell in Ukiili, Yieka, Sui Liiii 01ih|io, Loh Angeles, 
Rmio, Viiginia Cily, Alpino C'nuiily, Yuba Couiily, Tiiiiily Ouuiily, nr Oiegun 

auuHvnr 

A ipviov of lira fails above pirsenleil logniding llie culliquakp ul l8bB iiiakos lira 
lollomug wiiiinuy Blaleinciil inissiIjIp 

1 Tlra cuLluiuake of 1808, like llial of 1000, waa duo Lo an lailli-iiioveincnl on a 
iiipluie plane oi shoai mra which wiui nunifcs4 al lira nuifoeo as a fniilUliaco 

2 lira faull on which lira niovenienl took phrae waa iiuiU* tlialiiul lioin lira Hui 
Viiiheas laull 

8 II iiaiallels lira lallei al a dislaiirc of aboul 18 R niiloh lo lira iioiLlraiuil 

4 Likellra SuiAiulivas faull, iL is ciiineiihnil wilh an ulil iliahliuiiliie line uiwii whieh 
siniilu iiiovQinenki liave been leeuiienl in lime pasi 

6 Tlie old diaslioiihio linon iiiaiknl liyailegiuled loull-arari), which bounilH Ihe 
vullpy of Sui Vianeisco Hay and Buila llaia Valley on lira iioilheasl 

0 Along Uua lino Ihoto aio eoiluu giranunphio loaluicw anali^iiib lo IhuHo ahieli 
eluiaeleiiM Ihe San Andieaa Uifl 

7 The faullrliaoe of lira faull of 1808 was iiiueli hliorter Uiaii lhal ol 1000, liaviiig 
a known lenglh of only 20 miles 

8 Tlra uiiounl of hoiiaonlal inovinmil, if uiy, was niuili Iini Lhiin on lira tkin 
AntlRaia faull in 1000, and ils diieebon la unknown 

0 TlraverUral iiraveineiil apiranin Iruin lira maouiiH given lo havi laraii Hmallalau, 
and lo liave Ikh4i niuiiloil hi a downlliinw on lira Muiilliwi'il oi lay hlile, alllra Ihn a 
lull MliHiaoloiily eHlnlilMied. 

LO The faulUiace waa ehaiaelenwHl fur lira iiuwl |ail liy a eiaek wliieli In iibram, 
lailieululy on lira lowoi giouiid, waa su|ioilieiii]ly gnidiig AiMielaled wiUi Uua inun 
eiaek llraro wcio auxiliuy biuiclinig emeka; and on lira alluvial bollom-luida nboul 
San Aanouoo Bay tlraio wcio numerous aceondary onokn whieh wen* uaunlly nol da»- 
oiiininalod by the olaoivnia of thal day fioni ibo faull-lnrao 
11. In huinony with Uio ahoibioa of lira faiill-tiBap ond lira amall niovcsucnl ap* 
iwieni along it, Iho uoa of doaliiirtive elteot waa muoh nmillcr Uiaii in lira eaao of lira 
euthqualn of 1000 Thia waa Isuo aloo of Ura enUro aioa omlnaeod by Iho isenotainal 
n R F While Iho data ore inaulflciiHit foi plolluig the laeaolsinBlB aatiafaelod^, il a 
neverthclaB elear that than ouivea plotlod aa ellipaoa on the map ol Galifainua would 
have had mudh ahoiter uojoi ozoa than in Iho eaw of the laoiieiun^ for Ihe MMiJmn«lt« 
of 1000, while the nunm aioa in a noithcaalreonUiweal diroobon would not dlAcr gmofly 
foi the tsro euUiquakea Wo have no authentic icpoila of the eulhquaha north of 
Gluco noi aoutli of Montuqy, altho peroepliMo lienion piobably did ooctend furlhm 
aouth On the olhor hand, m a dirootiim nonnal lo the faullpbaco the oulhrwave mado 
itaelf felt OB far OB the State of Nevada 
12 The intenaity sraa X in the vumity of the fault-tiaoe at Eaywuda 
18. In San Fianoiioo the ehief donaga eauaod by the earthquake wea, aa in 1000, on 
tho made land and along the maigm ^ the (dd ahore and muah boidnr But hltle 
damage waa auatained fay abneturea on the rooky Blopea 
14 The foot of Marhrt Street, Son IVnelaQo, la about midway botsroan the San 
Andieaa Rlfl and the faultFMBr|i upon wlileh moveiniml oeeuiied In 1808 The ally 
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has, thciotoiQj to lukon with tlio lotln ib udLas thofbiiiici in Hn tutiiic caicoi, niid 
eonfaoiuuitlv blioukl be ilouhly piinlciit in tho location ami sliucluie ot its iinpoitaiil 

buikllllfl'a 

15 Tlic citifib on llic oast Mile oF Son Fiaiuivco Boy oic Iim eonCciiicil nith (lie Son 
AnihbOb Bifl, but oie moie iminorhotLly altccUil hi the piu\iniity ot Ihc diONliuphic 
line moikcd hi Ilie lionl of the langa ot the Beikclcy Hilb. 

10 Thu mluvnl betueen thu iliubtioub muvLinont n[ 1857 on the San Anihcob Bill 
onil tho moveiiienl on tlui Iloywaidb taull in 1808 woo 11 jtaib. 


TUB EARTBQDABX OF iBCS 

About 12^* 46” p u , on Oitobci 8, 1SG5, o moduiaLely boi cic caithquokc bhook iiiiikllo 
Cohtoinia UimI ol oui infbiiiiation icitoidiiig it is osspnilihkl in Hidflcn'e Colologuo 
of EoithquolcLs In I ho Saeiniuentu Dailti Uhioh ot that date it n dcseiihcil os Ihi' 
inosl viiileiiL os'll crpciioiicLil llu'ic Attci soseral sihiutiuiis o second oi Ino intci- 
vuiicd, iiul llui slinkiitjt was llu.ii icittotocl muie Molcnlly than at fiisl. The sibioLioiis 
bPbiiied III bu uasL niul wusi, bill a Ilw ijcoplo tliuiii^lil ihij wi'iu liuiii soullnicsL lii 
noilheobt (llmks stopl, aiiil tluir UiUt a goiicial tLcling iil iliaiiiu.eb niul iiausoo Tin 
some pa|jci stoles lliot at iSLaLkton the hlmek was heavy aiul siiniul Lo ijass tioni iioilh 
Lo souLli, but thill no dainoge iias dmiu At R'tnliiino tlicie wcic Lwo bcsi'ie shocks in 
quiok biufccsMiiii, sibiatiiig fioiii noilhivubL lo boulheost Tlio shock was tlui lieasiesl 
expel lonicd up to tliAl tune All Imck biuldingp wcic moiooi li>ssinjuicd Tho fiifil 
shKk was lioiii Uu‘ iiciilhui'bl to Llip buiiLhcasl, lollowed by n gmaal shaking oi lolhiig, 
olosiug wilh a jerk Al Siin Jim: Ihc sluick was s-oiy bcwr. Bnck wallb tell and tlu> 
coin'eul bell lulled At New Alnmiluii a luge biiik sloio-houie un ihc hill wns niaily 
ilemnlisht Scvoial houses in the villogi* wui Uiinwii down Tho eailh oiieucrl and 
I'losuil ngaiii Chiiuiipys in dillcii'iil pAils ol the iiniiily wcic Ihiowii down (Muii 
Aani ivM BuUatih, Ocl 12, 18(15 ) 

Al WsLsoiivilIc I liciu was a liisivy slim k I'ln* cuilh ii|n>iii>iI in scvcial pluu's Oicuind- 
luv luu'ks), IhiuwniK up wain At HuiilaCiu/ LIil‘ sliuk wis •ippai cully lieiisici tiuui 
clscwlu'ic J'jVuiy bulk biiikliiig Wiis ii'iiuilLil iiniipil TIh iiiuUuii was npiaiicnll)' 
cJbL iiiul west 'i'lic lowlaihbi along Ihi. iivci opened uul spouted wale'i hko gos’soia 
Sonic wells wuiil di] oi weie lillcil wilh sand The tide imw veiy high al the tune ol 
the shock anil le'11 sxirv low iminuhalcly oiloiwaids (Bu/Mih, Oct 9, 1806 ) 
"MoiiLpic> Gscaiicil unlnuiiied '* {fiauammlo Daily Uman, Oct 0, 1805) 

Aflci sluicks wuic irpoilcd at San Juso, Santa (3aia, and Santa Cuu 
Tlu 1C Is no iceuid ul Uie shock Imving been felt at Uaiyssille, Yieka, Euicka, oi in 
Aliniie Cuiinl}, the A/ouiitoin 2/c«sanpn of Oolobei 11, 1805, stalee thal il was not 
full al Visalia iioi iii Tois Angplc^ Tlie BuHchn of OetoUn 17, 1865, stain that il was 
luit fell ill Santa Dnluiin 

In San Fiunemo, accoulnig to tlie Buf/edn of the elate of the eailhquake, theie was a 
violent shock lasting alioiiL 5 seconds, tollowcil olmobl insluitl) by onothei much hcavuu 
bhock, wliii h continunl for 10 scuinds oi inoio Vilxalions appealed to be noailv east 
and west, bill scniic cxpeiicnrixl obbcivcis ^ud that llio inoi'eineiit was in the eamo 
dueeliuii ns pievioiis ahoeks — neoily noithcabl and suuthwiat The eommcncoment 
of the ehoi k wua aecompanipd by a i umUmg eound Doling the fullowiiig n emng theie 
were two oi thu o dight oflci-diockb The eftaetb of the caithquake weio visible in aveij 
etieet No buildings weie cnliiely demobaht, bul the damage aggicgoted many thou- 
sanda of diillais 5^ most important damage to buildings oceuiied at the following 
loialitics 
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On llic iniislu lands iti Uu> sioiiiilv ul Ilmviuil ami Ni>vi>iilli KLiifh llicRiniiiiil Uiis 
liisiml 111 sniiio pliicos nnd Miik in nllicis Fainii-imsLH ticn: lliiuwii iniLiil iii>i[K'iiilit- 
iiliii, gns-iniics ivpip hidkcn, rlr 

Tl H]iiiiiUh piiiliiililo Tinm llicsc icaiil usiihIs llini Ilio seal nl llii> l•lllllll[llllkl‘ nf IKIi'i 
Wilt sniiiLwlii IP 111 Llii Huiila Ciui Muunldins, IilIuppii Kan iTuw* iiiiil KiiiLi C'niii II 
lliib com liisiim 1 m‘ atLPplal, iL sppiiis Iiiilhpi iiiubiililp, in llip ligliL of ipppiiL pviiiIs, lli.il 
iL wab rlup In n iiiiiim iiuiipinciil olong llu* Kiui AivIiisim UiII> U wiis iiioUblily a sniiii - 
nliAl Ipss sPi'Qic eailhiiUiikc lluiii lluil ol ]8 (j 8 Tlio cutli niinuiiipiil wlmJi gitvo iim 
to Iho sluibk p\Ipiu1fi 1 lu'illipi v fai soulli lUi in IfViT iioi m Ini iiiiilh Oh iii lOOU, IniL 
npixmis to liai'c imlmiipd 1o llinl ixnlion ol tlio HtfL ii11i>oIih 1 in llKMl inLliei limn Lo 
Hint nnccUsl in 1857 

Tim onlv olhci cailluiuakp which ran dcfliiilpl^ lx, ipluiml lo a inuvpmpiiL idling llu> 
San Aiulicns Uifl wiu lhal of Apiil 21, 180(1, alnrli, acronling lo Mi>ms ]•' Aliliy ninl 
Cluulps Uitfoy, of flan Jucn, opoiicd a fispuio at dial plaec on the him ol Iho Hifl Tlip 
iiiilnny biulgc al Chillcndpti was disiiLuxsl, as il was in lOOU 


THE EAHlHQVAn OF 1B57 

liiUiinmluui ipgaiihiig llip cailluiuibkc of 1857 n rpriiI anil ginanlly unsalislmluiy 
as In (IpUuIs Caliloiiim al lIuiL lUlo wm viny simivly poiiulalpcl, imilmiiluly in ihi 
MiuUicin Cbiisl lUingts, wlipio Uu> hpuL ul Iho dislmlmnap ivns I'lu* only ipcniils lhal 
lubvp pome down lo ns luc lluM* ol Tiiisk, inllipPioippilmgii of Uip ('.ihloiiiia ApiuIpiiiv 
nl Kric iiccsiYol 1, 18Td , a iinlo liy J H l[illptm1us"ltp^iniippsiil f^ihliniim," JB(ld,ii lU, 
awl some lUilcH 111 llnlilpii'h (!.iliiliigiip ol ]'liilhi(u.bkHi lluiso liiu*! iinUs an* mi|i[i1p- 
nipnlpil Ity llm blalpiiipiils ul a Ipw old resulculs who ns all Hu* I’VPiil, mhiu* ol wluuii 
ivpininllmimiioof aiulPihsliiiUiiiU'al lliclinio 'JliPilala, w1illpiiisu(liiu*iilliii aNbll**- 
liioUny ocbouiil of tlip psillii|uakp, waiiaiil llip iilaipiiu iil llml il wits ihn* lo n ilis|ilnpi'- 
iiipnl m faull 111 llip Sun Ainliiiis llifl, oliiiig its pviisil liinii I'liiilaiiii Valli^ In tlu* Krii 
llpinaidiim VoIIp)', h ilislaiim* of almiil 225 iiiikh 

Auuiiling to III ]<hiilwiiks, wllll hits int iiLly hppn over llii* iiiiiim* ul llip llifl in Ihi* 
Mullipiii Cimsl Hanoi's, Ihp imiIpiiIs alung lhal Imp hnyp inllin viiy viviil niollicluni 
Ol \ci\ silling liiuhliiiii ii*fnudniK Hu* niiilniiiig of Liu* gniunil al llii* limp of Uip paiUi- 
qiiako, and L)i I^iilmiiks' Iiclil nl)si*ivaluiiisroiifiim llip inulmlili* Inilh ol llipii Malr*- 
numla 11 aiiiN*ui s lo havp Ixs'n fli*iK*i nil) ipt ogiuanl 1iv iipopli* fainihai wil li Ilu> hnulliprii 
Coast Hanger lhal llu sliock nas duo lo ni nsHXialiHl wilh ihi* lujiLuip ol llip giouml, 
Olid llm him of lupUiic is comnioiily iplciial lo liy llm couiitiy ixupk* as llu* "caiUi- 
quako Clock " Tins uock, as opciiul in 1857, uiUi dillpiniUal ili*qiloppnipnl ol uiikimwn 
extent and diioolmii, is slill poiiilPil oul as a lomaikablo plii*nonu*uon lioiii Clmlanic 
Valky MulhcRslwaiil along the noiUmasl mclc of llm Caiiva Plain, Ihiougli Iho T01011 
Pass, thonce along tlm soulhweal ndc ol lira Mojaip DcsuiL, imhl Taikc ffliioboUi and 
Polnulalo, lo Ihp (Linn FOrt and tliciicc lo llu* soulli snip ol llu* Haii noiiiaiduio Kangc 
Tlra shock ivaa fell lioui Poll Yuma lo Saeiamcnlo, aiul llu* luLal arun Knuably alluel^ 
was piobablv not much less than in lira eailluiuako ol 1906 11 mas scvpio boLh al Lob 
A ng^ and Ran Fianeueo AL Lob Angolas diocla conlinuod ol inlcrvak dunng the 

IG 



IdO IIEI*UI1T C)» IHL (VIIIUHNIA ElRllUjllVM (iiUUlVllDN 

(lay KIi H D Daiiowh, ulin wob in ihol nty on the ilav of the Laitlif|iiak(>, iii a IrllPi 
dated Augibt 5j IfKW, communicatth the lollowing iiifoiinatinn u to hh exiwiipncps 

The gieat eailhquihs of JanuMM Qi 1S57, m loulhein C^litoiiiia opened the giound foi 
neatly 40 mile^ in ii btinight line neoi Eliiabeth Lake 1 hoil a hiiel nti'iunt of it in (lie 
Ash FiaHtitco Bullttm obouL Febiiiat> 1, 1B57 — ni\ letiei i signed " 01 mi \ iuloi"l 
being dated J'lnuoiy 28, 1867 

Om} onp hie n n lobt b> that oieot eontulbion ot natuie, a wninnn being killed at Foil 
Tpjon by the falluig ot niioba nallb, and, eoimdetuig the coIomI di'ktui banco, leij libtlp 
dainoM 11 ab done to buildings hete in Los \iigeln This is piubaLIy arpounteri foi b) the 
focttnaboui buildingsneieof onli onesloiv,iiithvaIN2 5and3teetlhick At Ihelimenf 
ihegieat uplieni il, I hji in the j'aid at, the bouth vdc ot the ulolie house of William Wnlf- 
^lUT the pioneei, no ii the pieienl ute of the 4ieario Depot in Lob A.ngeles 1 hist stumbled 
tonaid the west, and was almnot thiown down, then, oltei a biwl ppiiod, I rominented to 
blumble in llie opposite diieoloon Other peieons neai mo stumbled iii similai fasbuiii 
Tho long wide ooiiuloi on the bouLh side of ifie WoltsLill house was hung with gi apes, and 1 
notioed th<it Lhey swung bai.1.. and foiLh cleai up Lo the latteis Wolei in tanka was thioiin 
ont in numoioue instineeo, elucks weie ilopt, etc The movement oeemed to be com- 
poiatively slow, gi\ ing things time to lerovei aftei moi ing in one diieetion If tho motion 
nod been shmL and audden, the damage would hue been appallipg' 

All the hou^m Santa Bjibnia WHO damaged by the shock of 11 ' JCTp m , JaiiuoivR 
(FCiiy, Hohlen^ Gatalnigiio ) 

At Vualui iL WM diffieull to otand moot, tieoto|is ivaieil sovoinl feel Lo ami tio, it 
waa equally Mirtie at places within 80 milea noilh and south Theie iipio sosieial 
shoeln tpit at Sborkton and Brnson'e Feiiy, uiil thi> piineipol one vnv weir al. 
Raeiaineiito, Lm Aiigples, anil UoiiUie) hVaH /^anrivo hHlktin, Jnii U, 1R/>7) 

.U Hail Fiiuilisi'o Dio mom shork was piomtlpd h) 4 slight bhoeks nl 11' SfT i> si , 
Janiiai> 8, 11' 33", 4' Iff", and 7' \ it , Jmiuaiy 0 The mam shock slopt a jewelpi's 
clock aL S' 13" SO* \ h Ihol Geoigp Davidsoii, who was m the city at Ihp time, sa>s 
the shock was nudden anil shaip, pieoeded fay no name He was 1} mg iimth and south, 
and fell tlio movement in that diieolion A fiieml who was Ijmg east and weal was 
tliiown out of bod 

PiofcMu Dasukoii also contiibuln the FoUiiwing 

Tho wholesale noroi> hloie of Goodwin Biotheis faced einl nn Dntleiv ni Fionl Rlirel, 
with Its longth orabnut 100 feel on Commeiciol Stieeb It was a 1-stoiy buck sliurliiie 
nlinul 16 feet higli, iiilh a flat metallic loof and i hie-ivnll of 3 oi 4 feet aimve and around 
Iheioof Thciowmoiin windnnsiuu dooisonOnnimeiejulRiieet The file nail along Gom- 
ineiiial Hticel waa Ihiown bodily Ehim tho mam atiuptuic into Ihe stioet The innci ediv 
nt the bucks was a sLi iighi line, at a moasuieri dnianui ot 0 tcet fioni the base of the wall, 
nhilp ihe pnciol mass iias scaltciod ocioss roinmeirud Rtieet In the haidwaio estabbsh- 
meiil nl Philip T bouthwoitli, aloiw the west sule nt tlie oast wall, time was a Imp of nail 
kegs, ovoiy ono exartly lit inphes fiom iIip liasebnaiil Befoie the shoek the) hod lieeii 
placed clow lo the basoboaid Theso two conditions would indicate a movomeiil of the 
eaith fioin the iioilliwaid and woblwaid — loughl}, fiom the noith-noithwestwaid 1 
do not lemembei damages to olhei buddings, but am satisfied tbeie woio no seiuius lesults 
to piopeily \mong minor delsila were tho efteets of the bhock upon one of the piled 
nhanes, whoic a lot of liii-bunys hod been left The) hod brcii lollcd about in cseij 
diioelion 

The tollowing noto on some of the olIcctB of the hbock m laiious puts of tlio atale is 
oxtioobad fiom Hittd's “Renouioes of Golifmiiu," 1803, p 43 

The wateis of the Mokulumne River were thiown upon the bank, almoet leaviim the bed 
bale in one place Tlia euiient of the Kem Bivei wu turned up atnam, and the waters 
rBn4feetderaovei lhabank Tho woterof Lake Tulaiewu thrown nponitbshofeo,andtlie 
Loo Angalob Sivei was flung out of ita bed InSantiCInn Vnll^ ortoiinn wolla wme muoh 
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•illprlGil, ttomp re<i>icd in luii iiiul nllicis hail an iiii iCtinKl supply nf 11.1I01 Nriu Sun 
reinaiuin a Iiuhc bliomii nl wain n is liiunil luniuiiA fioiii llw iiuiuiiliiiiis, wlv ir Ihric h.iil 
lioen none Iwloic J 11 Sun I lirmi iniil iil Siiii Pri nniiiln spvpi ol linusm iwic> lliiuwii clown, and 
at Man ]lupna\enluia llu> iiniI nl llu> IIismihi I'liuiili IpU 111 ricvcial iipw spiiiiH^ wpip 
fninuxl npai iiiiiiln lliiilmi'i In llip Siui (i iliiipl Vidk \ llw 1 nlli a|xii(d 111 11 f(U.p spipuil 
mihs loiiK, and in one plain I Up iim dphPilnl iliniii will liml diiil folltiwail tliisiu>wii]jpiiiii|i 
111 IliP Vtilloy 111 lilt Simla Cliiia Itiioi lluic wnio laiRi‘ 1 links in llii pniLli V IniKi' fissuip 
was made in llic wesipiii pnil nl llip innii nf tfnn lliiiiiiiiliiin Al J'liil Tpjnii iTic sliixk 
llnow dnvin ncniilr nil huililiiigs, Minpl nil liu|cp lipps (lom> in llip fcinuuil,niiil uvpitliivw 
olliris, IciiiiiiK lliPin up li^ llip iiKils It nlsu Hup Hip piiilli ii]iail in n fissuic jN) Iiwl mdo 
and -Ml niilps long, llip snips nf «liii li \piil llioii iniiip liwllui with sn iiiulIi vuiIpiipp that 
tlic Oiiilli was luiiLd u]i 111 a lulgr 10 Iccl huIp niul spvpinl IppI high Al Ilcid's iniipli, nnl 
tai fioin Kiiil Tnjnn, a linuso wiih ihianii clown uiid n wnuiiui 111 iL nns killpcl 

Tlic iiiihl niloiPhliiiK lari roiniorUtl willi Llip pniLlupuiko nf 18fi7 is UiiiL il wiis iliip ki 
nu onilli iiiovpnipiil on llir nniiip cliastiniilnc liiu‘ as Ihnt on wliirli fiiulliiig mciiiiiil 
on Apiil 18, lOOh Tlio uiovaiiiml 111 1857 won, piaoLitnUy spcnkiiig, along Hip suiilliciii 
hall of Ihc known e\leiil of Iho Mon Andican liilL, while ihal ol IflUb ivm along lira 
noithcin holt 
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PART I 

PHMOICENA OF TOE HEOASEISiaO BEGION 




THE GALHOBNIA EABTEQUAEE of APBIL 18 , 1906 . 


Tin TIME AMD QfilMIM OF HM aSOGK, 


TliefuttihatihaGBlifaiiiiEaBitliqiiakeQf Apull8;lQ06,ooouiiedAlittlaaftBr 5 a m, 
befoie peogde m gpooeial wmo up, n one oauie why we haire bo little lehebb infonnatum 
rqgeidiDg the euet turn at whi^ it oesuiied. b anawei to quostioiu Bont out by the 
Barthquake ComnuaBion, a Tory laigB of zepluB wan neoived, but it ib quite 

evident, baax the vanalioin oinong them uid bom the fact that many oidy gave the 
tuneto nunnteB, that tiben tmua aie vary umoliable Tbe ganeral dmonptl^ ahow 
that the earthquake began with a fuly BtiaDgmovemontwhiBhcoiitiDued with nun aiamg 
Btrength fin an mterval vaiioudy BBtimatod, but which really amounted to about half a 
mmnta, thm vary violent ahooka ooeuiiad, and quiet waa leatoied about 8 minutaa later 
Fraf GaoigaDfevidaonmlnfayattQFait^ San Fianaaeo^ marked tune from the bagiik- 
nmg of the ahoak, whiah he plaoca at 12^ 0(F Hb noiuied hard ahoeka nnlal ^ 18* 
(Kf, a abg^t daeiaBaa to a(f, and qiuot Bgun about 14* 8GP.* 

Fraf Alevander MioAdie, m e^ga ^ the Weather Bureau oOSeo at San Ikanamo, 
wrote aafidlowa to PkefinaoilniWBon under date of Soptomber 8, 1007 


IhavelooktupthBieaordmrayBotfrbobkmadeQn ApnllB, 1908, while the earthquake 
waa atdl paieapaUa I find the enliy "8* iSf^* and aflv that "fievara laated nea^ 40 
BBOondBL'' Aal now lamembar it the portiOB^BBveiB, eta," waa enteied immediate after 
the diakiiigi 

The tuna mven la aeamding to my watdh. On Tueaday: Apnl 17, 1008, my error waa 
*1 mmnta dm” at noon fay lama-ball, m tuna Hgnala wfaudi weia leearw m Weathar 
Buiaan and with whioh my watah haa been aompaiw for a immfaar of yean. The imta of 
my watehwaaOBBQoiidBlaiBparday, thnofoie tna eorreatad iuno of my entry la 18* 05^ 
A u Thia of eouma u not the fa^nnina of tlio qnaka. I would laay poriupa that 0 or 
mom BBeanda may have dapard hetwaon tha aot or wakmg lealidn^ uid looUng at tba 
watah and making tha entry I lomcmbor diatmotly jattma the minutohond'a pomtian, 
pieviooB to the moat vidant portion of tiie ahoak Ao arid of the aboek I dnf not aet 
aiaedy, an I waa watohmg the aaaonithaiid and the end oamo aevoml BBaonda boftne I fufiy 
took m tha fkot that tha motaon had oanaed Iha BBOondrhand waa aomawhara between 40 
and 80 whan 1 raalimd thm. I loot tha poaitum of tha annmiili hand *«— ™ of diflloully m 
keeping my fha^ aomawharn aiound the aOeeoond mark 


and have a reaora of tha Gharlaaton 
My aoatom IB to deep with i» watd 
alio a hand daotaio tondi Thama 


harlaaton — made while the motion waa atill gomg on 
iwwatdiopaiLnotahhookopeBattheda.tebBadpanfldreaay— 
Tfaaaa are laid out m regular oidar — toreh, wawb, book and 


Retailing to tha faot that hm tune ia about a minute later than that glvan by other 
ohaarven, ha adda* 

However, then m one unoartMiity, I may have read my watqh wrong I have no xaaaon 
to think 1 ad, bat I know bom oiqierlmeiit auoh thinn an pnnhln * * * 1 have the 
oripnal entiieB untooohad tha tune timy wen made 

I Ti.. timm h 1 ff hmira UliTTr nf flmmidi mmn Ihna 

8 
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BEFORT OF THB CAUFOBHIA B^BTHQUAKE OOlIUUaiQH 


Flof A 0 LeiiBchnei, dueeioi of the Student' Abbonomical Obseivatoiy of the 
nu\eisity of CilitoiJiia, Beikdey, givf^ tiie tollowiog account at the shook no obacived 

lua Btaft in the neighboihoud ot t^ Ofaauvntois' 

The only leluble leeoid ot tho commieicament of the leeble motion was aeouieri by 
Di 8 Albieehl and given by him as S' 12" QB , P S T Di B L Newkiik, on the othei 
liand, was the on^obcisai who took pains to note the last oen^bla motion, foi which he 
pvaa B' LV' 11' The total dniation ichiilling liom these ob*Bi\ations is 05 seoonda This 
la poeeiblv not moie than B >-»rjmAa u mioi 

Aecoiding to my own obaeivitions, the eaitluiuehe oonwsteil of two main poitiona 
They aie biued on counting eeconds while bauyiiig my small childien out ol the liouso 
The eaithquake eame eudilenU and nadiully work^ up to a maximum, which censed moie 
obmptly than it cummeneed Him [fliat pottl luted toi about 40 seconds and was tollowed 
by a eompoiativB lull, which naa estimated at about 10 seconds The vibiations tlwn 
oontinued witli lonewed vimi, leadhmg a gieatei intrasitr than befoie ond subouling aftei 
about 2B oeounda Aeeoiuing to them cutiinatH the total duiation ot the dutuibanoa was 
75 teeondh It 1 ^ howevei, safe to aeuiine that 1 enunted <«conils tou lapully in the excite- 
ment of the moment and this duiatum may eaailv be 10 wconrls tuo long ^Hie total 
duiation ol the sensible motion at Bei heles was piobsb^ clou to B6 aBeonds Di Albiecht 
iwoita that while he oboeived wveiol eevme Bhoeh% the btiougeat otouiied about 20 to 
sS seconds aftei the beginning 

The moon time cloek ol the Observatoiy atopt at S 13" 30*, P S T 

Plot T J J 8eo^ in chaigeot the Nasal Obseivatoiy on Uiaie Island, San Pablo Bay, 
lepoifB 

I bod been deeping downstoin, lying with head to on open window, whioh faced the 
couth, and as the honee was not seiiously endnngeied st any tame I was favoiably situated 
toi making caiebtl obsaivabons ol the entue distuihonee I had heon awake some lime 
beloie the eaithquake began and, oa eveiything was vmy quiet, easily felt and immedutoly 
lecopiiaed the banning of the moliminaty ttemois It eoaueted in an exeesusely slight 
movement ol the giouno, which 1 oompaieil to the eentle lustling ot a leaf in a quiot foiost. 
and then the tiemoie giew eteadiljy but somewhat dowly, becoming giedually htiongei and 
Htionger, until the poweiful shooka began, which became so vufant ai to exeite ahum 
Then duiation waa unexpeetedly long, about 40 aoeoiding to — mniii at 

the tuna, and the sulmduig tcanum thM began It waa juet bj^it and I oould see the olaok 
faoB, and I noticed that at the bemnning the collected nodingsrae about B* LI", and at the 
end about B^ 14* 80*, uc that tne total duiation of the dMtiniianiMi umliiHm g the fomt 
tiemoiB was about S minutee 80 aeeonde 'nie piehnunaiy tiemois oeoupiad a little ovei 
a mmute^ the vmlent dtoeka about 40 aecond^ and the Baal bemota about a minute and n 
half 

TK9 easel fime m As pfeaNomnoH — This was found by the stopping of two of the four 
aabonomieol clocks at the ObMivatoiy Hu violent dmeks waie so eatieme that the 
paidahima warn thiown ovei the ledges which eaiiy the indox for lepslming the ■.mpiitiidu 
of the awing Hie otandaid moan tune thus automatirally leooided was by ^meantime 
tiansnuttm,6^ 13"87‘, bytheiideieal olock.lPl2"S5‘ The yaid clock at the gate, wbioh 
u simply an oflioe cloolq though electiicalv ooiieelad tram the Obaervatoiy doi^, and 
thaiefoie appraninately coiiecb pre the tune oc IP IP* 90* Hw agteement of all thesa 
doolia IB VMy good, but I thiu tbe boot tune le the mean of the two aabonomical cloeki^ 
via IP 18" SB* I eotamate that the eirai of tbu tima will not exeaed about 1 raoond It 
muBt be lemembeied that the pidiminaiy tzemoie befoie the violent Anni— began would 
tend to detange the motions ol the penduluma^ end thqy nn|bt eapuateL tho the dfoet 
would piobahly be digb^ becauiie the ticniou waie not violent It is piobaUa that both 
penduluina wen hung up et the fiiit poweiful ehock, but as one elook la nimwi and the 
othai mean hmot theia la no aeauianco or even piobabdity that the pendnluma would be in 
the seme idative poulion at the tune of the eimal of the wave wmoh gave the powmfbl 
diock If the penaiilumB weie not in the aame lelative parti of then beats, the an 

that one wouldf be hung fiet et least a second befoie the other. Now it wee obeerved that 
the uendohun of the mean tune clock was hung fact on the wert ada of ite an of osallatran, 
while the pendnhim of the luleieal clock woe hung feet on tiie eeib ade Both 
Bwing in the plana of the puma vertacel IbedifiaiiaiaBtnthelaiiaduNmbythatwDeloaki 


THB Tins AND ORIGIN OF THE SHOCK 


S 


IB pnbablr due thnefocB to dight daiangemantB by the piolinunaiy bhoeln^ aiul to the is- 
BtantanoouB poAtunui of the peMuIuiubj whuh enabled one to be hung last a HBoond oi nuiie 
befoio the ottici, but I think the mean Ume heie idoplcd la likely to bo coireot within 1 
BBGond 

Ur J D Uoddiill, m cliugo ot ^cumogiaphi ami cnilhqunko topoils at lock OlMnvn- 
toit. Mount Iluniltra, lopoih the bcginiung ol the shock time, as llio iiwlt of sovcibI 
obaatations, on 6^ 12" 13f Ui R Q Aitkim tuned tho heavy shock at 12" If?, vhu.h 
coiicsponds evnetly with tho stalling of tho Ewing tluce-coniponont si ismogiiqih 

On eompoiing these aetountb, we notice that PioIchsoi See alone, pralviMv on nroounl 
ol hiB unusuillv favoinble situation, olMHied a veiy slight nioveinenl between 11" 
and 5^ 12", and soon alteiwaida the violent sliorks bi^nn, wliieh ooiiesixind to the 
bqpnnuig noticed b> PiolesMi Davidson, Piolresoi McAdie, Di Allnrehl, and llic Liok 
ofamveis, this pail ol tho disluifaoiuie «as voiy sliong, llm niiieh lightei than Ihe 
voiy molenl shocks which occuiiod loloi Wo shall lofei to it aa Ihe b^inniary Iha 
Aodi, looking upon tho cailua, c^emdy slight niovoment obsei ved by Piofessoi Mee na a 
piolinunaiy nunoiiieiit Di Albiecht uqxnls tho hrasicat shoek at 30 oi 40 seconds 
altei the. beginning, Mi Aitkcn is eoiiobmatcd by the staiUiig of Lhc seisiiiQgiaiih at 
Lick Obscitatoiy in putting tho hcov^' shook ol r 12^ 4fiP, i s , 33 iweonds alLm the 
bcginiung, and the most lebable clocla> that wise stopt agioe in indioatiiig a similar 
intci val b^wctsi the beginning and the shock that stop! Ihisii Aa poiuUd out by Plof 
C F Maitrn,* tho eiidcnce is convineing Uuit Iho cloeks in geneiU wcio slopt by the 
eiofaaf oAoek, which ooeuiied about a hUf minute oftei Uie beguming, and was alone 
otning enough to olleel seismogiaphs at distant olnctvaloiUM 


The mojoiity of the ropoi Is as to tho tune ot the begmmng of tho blmrk ai e only i oughly 
appioxinuLlo, but wo fmtunaldly have foiii teiy leliable olMoivnUans, all of ^luli nio 
given hy aationonicib, who aie ooeuatoiiiod to acciiiato osUinatca of small iiilorvals ol 
time 

I^ist, Son Fianoisco Piof Qooigo Davulson giiTS tlie lime as .1^ 12* 00* ± 2 scumda, 
Poaflo Stondoid Time, which la 8 houin slow of Oieisiwieh Memi Time Mr Van Oichn, 
who hod a atop-wateh, giice tho tune as 12" IfP, hn wnteli was set two days botbio 
the eaithquake and hia time is not u leliablo os thal of Pnfissoi Dnvuhon Piolevnr 
MoAdie^a time may bo looked upon as oonriiniiiig PioIomoi Davidson’s, all tlio loluihlo 
obeeivationa, os w^ as tho ichaUe stoiA doeks, moke it absolutely eeilain that the 
ohock bepm about 5^ 12F and we must assumo that Profcaioi McAilio, suddonly awak- 
ened by a btiong eaithquake, nude on cikw m leading tho nuiuite-hond of his watch, an 
emu whidhuveiy enay lomake; oi that he applied tho appraamaloeoncetlou and wiolo 
downtheaoiiecMtiine WcBhaUaceeptPiofoeMn DavidiaHi'Biinioaa tho moat aoouralo 
obtainable for ttan Fnnoiieo 

Seoond, Btudenta* Observatoiy, Beikdqy Di B Albieoht, 6^ 12" Off 

Thud, lack Obseivatoiy, Mount Himil^ The remilt of the ofaeoivationB of leveiBl 
aetamonien, 6^ 12^ 12 

Fourth, Liteuoboiul Latitude Statum, Ukuh Plof S M Townley, 12" 17" 
JVofceaorTowiilqyhad been at werievay late the pi oviouaiught and was deeping soundly 
when he wob awakened fay the earthquake Eb immediatdy arau and went to the 
snndflw end took the tune of hu wetdh, whudi when collected b anamo 12^ 82 
PlafeoMT Townley eotimates that 10 eeoimda may have dapaed horn his lint awakonuig 
and hu leading of the watch, and that it may have taken 6 eeoonda fa the diatazbancaa 



e 


BXFORT OF TUB OAUFOBRIA. BABTHQUASB OOHHIBBION 


to awaken him, and thenCm that ihetmia of the amvd wu 12^ 17” Thu time n 
far Ini Boouiate than the othua but ncatamly not mma than a few aaeonds wrong and n 

important m eafamating the oijgin of the ahoek on account 
at the loeabon of Dinah with leqieot to the otheiBtationa 
Tlua will he teadilj aean on leteiiing to map No 28 and 
Lo fig 1, m irtuch the long verbeal hne repraaenta the 
tanhk and the pcaitiona of stations with lespeot to it an 
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= nunai^than, only lipui ohnrvabona whidh should be 

r taken mto aocount m ertiinating the pontion of the een- 

taam, whioh, we may aanime, has aomewhen in the 
appaiently nrbcal plana of tlu fault The quebtion 
aiiaas wfaethoi the dip took jdace at vanous paita of 
tha iBolt Bunultanaoualy, or, wfaethor it ooeiured flint ovm 
a Lmited area, and abeaa^ being rahaved here, in- 
eieaaed at other plaoea, and ihna the niptuie apiead along 
tha faulty m both diraetwna, at a nte piobably aomewhal 
loH than that of tha propagrtion of elutie waves of com- 
preadon In the flmt can the movement would have 
been propagated at light an^ to tto faulty and would 
have anived at the vanoua itotiona after mtcrvala of 
tune propottiaDal to their riutannoi fhnn the foulthna 
TUoug our angm of tune at IV* 00^ we have tha 
faHoeing data (when the fs are tha timea of omval 
attar 8^ IP 00^ and tha ifa are the distoaoea from the 
faidt-hna) Bon Fianoaco^ (i 0 aeconda, <fi » 18 km , 
BerkBle|y,%»0,ds"> 20, Mount Hamilton, ^^ISide*" 
J87, Dboh, fA"17, di»488 (Three distaneea are 
deteinunad horn tha maps and on not taken hom fig 1, 
irtime the fault u lepieuented os pecfeotly atnight ) 

H we attempt from there data to detennine the moot 
profaoUe value of the vekwrty and of tha tnne of oeour- 
lenee the method of least aqaana, we find a velocity 
of 1 8 km/aeo and a tone of 11* 820*, with eiion 
of -0 ^ + 2 0, -0 8^ - 1 0 aaeonda for the statuma m the 
Older given oIiovb, the aum of the eqaaire of the erron 
u86, tha positive sign mdieatre that the (haenred tunes 
woe too e^, and via Sana Theunallvdoeityealau- 
hteduqmteTnadmaeaHe, andwetheraforetiytheotte 
oltenutive to are if It does not yidd better reaults We 
may cnnaufar that we have fonr unknown quantihre to 
bedetannined. the tone of the abode, tha di^iee of the 
oenttum measured aloug tha fonlt-lme bom a given pomt 
of rafemee, ita depth below the auifoee^ end the rate of 
pagatun Fbor ohaarvabons ore to deter- 

mine there four quantities, but -ttaoboervataane we have 
laadtonnpaaeibleieBulta^idndiniaybesaenhyagnenl 
, oampansonofthepoaitimofthestatianaaiidthetinire 
obavved at them For eodentlty there u no point on 
the foidtJuie ao otnated that tha diSerenee of flie distanea from h of Berh^ and 
San nandBOO u half the diffoaioe of the dutanere hum It of Miount WnwitHn ud 
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Sin Funehoo^ uid one-third the diffinenoeof thodataiion of Ukinh and Son Franoboo, 
wfaioh BhowB that the obseivaliane are not araiuoto enough to nudm on emct dotemnnor 
turn of the unknown quuilitioB poasiblc Wo eio led th^oie to asumo a into of pidp- 
agatnn, and by tiial to And the piano on tho fault-plane whioh will oocoid beat with 
the obsnvatuma, that la, wluoh will make tho aiim of the aquaioa of tho eiion least 
In the nw glilwHlinn d of an oaithquake ongin, tho pidhiniiiaiy tiomon, tho aocond phaao, 
and tho long waves (whidh will bo dosonbod fuitto on) oie not aopaiately dlstuiguidi- 
oUo, and there ore veiy few and unaatiafaetoiy obboivotiona icgaiding the late at 
whioh the datuibanee is picgiagated 

Fiofereor Imamnia ' caleulatniho vbloeity aa 7 6 km /aeo horn obaorvations at Tokyo 
of eaithquakea ir*T"***"g at an avreage dntanco of 070 km , the greatest dnUmoo bouig 
lea than 1,800 km CoircspondmgobsorvationisatOBakagiveavBlooity of 70km./BSO 
for an avenge of 708 km , but they oio nndarod nnndiaUe on oocount of the 

pom dodk at that station By the diffaonee mothod, that is, by dividing the tfaffenDoe 
the distonoe from the ongm of two stotuma by the difllsisnee of tune of amval at 
thorn, he m avongo vdoeity of 12 1 km./aoo , the atatuma ranging m distohoe 
between 281 and 1,886 km fromthoongin From obseivatums at Tokyo and Ibausawa 
heflndalv aamnlai metibodonaveiogoveloelty ofOOkm/Beo.fbranavaiagDdivtanee 
of 688 km from the anpn, and 12 1 km /aoe. for on avenge of 081 km 
Pr of oBBor Qmoii' Anita foi the vsloeity of two noithqnahns botweon Tsudm, near 
their oiigin in Fotmoaa, and Tokyo^ a dtataneo of 1,020 km , 0.18 km /see and 0 76 
km /see , nepeefrvidy Tdl^ la 1,710 km from tho ongm and Tslohu M km In tho 
lint caao the time at Tsiehu was dotonnuied 1^ a duonometoi watoh, hi tho aooond 
ftomlhoashmoipnm; mbotheasesthoTidTDiiinewaadotennlnodfremlJiDBoniqgiamB 
nofoBBor Crsdner ' flnita 1^ difforanfio m time of amvsl at Impaig and Gottingon 
of two amoll eoxthquakia iduM oiigma wne about 100 km aouth of Leipd^ a vsloeity 
ofOOkm/sas Gottingen » about 800 km. from tho ongm 
nofosBor HiMQ * from ohscrvahona of tho Oalniwinn aarthquake of 1006 at two ato- 
tums^ iftiiMiia and Ghtama, distant 81 and 174 km , raapoetav^, from tho eplflonlnim, 
finds a suifoee vsfoeity of 00 km /see ; this suppaaoB tho eentnun at the amfooe, a 
deeper oentnmi would give a sb^ti^smallsrvoloolly Tho tondoneyia always to obtain 
toolowavahieforthovdaelty The strongest datarbaneodooB not uauallyooeiir at the 
veiy tM ypwmng of tho shodi^ but aumewhot later; tiio ooiher and lightor put a foU near 
^ origin, but at a distonoe only the stronger port ta olaerved;tlita ta also true of awano- 
gmphrsaonta The veloatleanoloolated from BuehobaorvatlonB are evidently too unoU. 

rmfrienr Wiedhert m a eonmnmtaafaon to the Intamatlonal Baemoilagioal Aiaoeia- 
tion In Septanber, 1007, aeoepled 78 km /aeo. u a fsir vahie of the veboty near the 
surfsceoftlaeaith; sriilohathasameaB^valoeltynevfheari^n. I have token this 
valuer 7 8 km /see, OB bd^ probably aeneu the tenth OB we eon oome at present 
tha veloeitf Ne find by the of least aquana that the moat probable poB itiai of 
theaenteamtaatapointlyiagaboat lOlm nmlii of the point on the UndMIne oppoarte 
Son nanenoo^ and at a daplh of 80 Im bdow the aoifase, the tune of oeonnenee bf 
tiaahoekalFll*676^, e^theeRonuBeoandsara. BaaFreneBCO^ +11; Berkeley, 
-84, Mount Hsmiltni, -02; Uktah, +84; the sum of the aqaaies of the emna a 
UOsaeonds The otgeetlan to tha deteRnmotlan a the esror at Berkday whleh la 
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toolai|ge The 16 aacomlB which FiofcnorTownley dloirad tor the mtecvil 
botwaen tiia uiivbI ot the chock at TJkich and the mament that he read hit watch seems 


to mo lather longr ^ we irdiue thia mteimd to 12 seoonda and take the time of oiiival 
aife Ukuh at ^ 12* 2(fr the olaaivationa become moio accoidant,. we find that the bmt 
poartion fm the ongin has the aame geographical poaition mentioned above, but the 
oentram la near the auitaee, and the tune ot tho ahwk beeompb 6^ 11* 59*, the eiiois 
ot ohaervationa aie* Son pianoioco, + lli Beikelcy, —28, Mount Hamilton, +09, 
TJkidi, +07 The aum of aquaiea cX tha enor la 104 sec^s. But the position of 
the centium can not be looLt upon aa being dotermmed vny amuiately , even if ae put 
ito depth at 80 km we find the aum ot the aquaies ot the enom only 10 8 aeconik, and 
the mdividiial enon an Son r^anciacOr +19, Beikelc}, —20, Mount Hamilton, 
+ 0,0; TJkiah, +02 Thia ia a bettei gioup ot eiion, aa that of Mount Humlton la 
vmy amall The tuna ia 6^ 11* 57 7* 

It will be noticed that the gioupa of mron aeem slightly to tavoi the idea of aumul- 
taneous ahp along the fault-li^ m petnenoe to the dip banning ovei a bmaU aiea and 
then giadiudlrapreeding along the Ime. But let Ub notice what thia leallyinvolvea In 
the fint place it lequfrea a sdwty of prapa^tion of only 1 8 km ^oo , avalue Ie« than 
a quarter aa great aa the moat poha^ mine of this vtiocity * It mav be uiged that 
thm times 1 tier to tha oimalitf tha luge Miilacesvavea, wImm veloaty has bem dBte^ 
mmed aa about 3B km /aee., but with this value ot die veloeity we find much lugei 
enon, the sum of the uquuea amounting to 86 9, and theiefine a consuieiation of the 
ciraib alone lendais this suppontion leaa piobaUe than either of the othei two; and, 
meieover, the paHmmuy tnmon and luge waves are not aepuated at aiieh-ahoit dis- 
taneob fiom the oiigin aa San Kaneiaco a^ Beikelqr 

Secondly, it la eleu fiom the auiveya ot Mesbia ^Htyfoiri and Bddwm (vol pp 114- 
lifilandliamthedanuaBionof diein(pp 10-28) that the zuptuie along the taultdinc was 
the leault of gradually ihueasuig loraes which finally became gieatn than tha atienglh 
of the ndk, bofore zupture the rook yielded elaatmtiny to the forcea and it seema al^ 
lutely impoaaibla that ita idtuiate atrength, varvmg Inoally, should have been leadied 
sunoltanaoudy over the alude area ot the fault>|dane, whoae length was 435 km , or iih 
deed ovei any luge uea It would lequire a nice a^uatmeiit at the forces eoncenied, 
whiah the nature of the fnreea in no way leads ua to eipeet It is only in the case of 
nbaolute iigidrty, wbioh la fu from the tine nature of roel^ that we ean conceive of a 
Bimaltaiieous movement along the whole fault; and then we should be at a loan to account 
for tho 4yiDg out of tho fault at its enda Mmeover, our general expaience la entiroly 
ogufiat aimultaneoiis yidding, when stiuotuns, such as biidgn, brMk, they give way 
first at a putieular pomt; when on lee-jam m a nvei yields, one put yielila before the 
nat 7 and, indeed, many auoh euunides mig^t be cited We are ther^e conatiunod 
to believe that the rupture on the fault-plane began over a smoll-area and rapidly spread 
to other puts of the fault 

We may then eonsidar the pcntian of the ongm os detenmned withm, peihops, 80 km 
alongthefaulthneand withm20km m depth, and the tune, within 3 seconds, and we 
may wnte for 

I f. - 18^ 11* 58P± 8 seconds 0 M T, 


e. ■■ 10 km. + 20 km or — 10 km , 


itiierel^isthet&iieof theooouiranoeaftheahoeL, A, the Icngrtude^ and 4, the latitude, 

■ U ae hid takn Uw Ukfth time u ao*. the hjnofliiwi of miilfaniiom riip mNild here 

nqpnd a rehnitj of 1 6 km yhos , oml tho oina of iiia oqnuoi of tho amm vould here bon 17 4, 
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of the epirenlium, end t„ the ilcpth of tho ecntiuin The point Im cxact^ oppoeite 
the CSoldeii Gate 

If, instead ot a vcloeity ol 7 2 kin /kc wp had u^ed 0 5 oi 8, the position and lime 
ol tho shock would not haix been alleiod beqrond the hmits ot mioi indiratod above 
A amallei velocity noiild haw lad to a dcepci eentiuni and cailioi tiiiio, a givatci vdoc- 
ity would have hod the opposite elleot 

THE viOLEirr BOaDCK. 

The violmt diode la tho nuMt impoitaal pait of the oorthquako, both on account ot 
its diktiuelnc cHocts and because it alone could havo ofteetud clislant ansmogiapha 
Indeed, Victoiia is the only dibtanl station wheio the Gist inction was iccoided and it is 
tho neoint eoismagiaphie station beyond the limits ot sensiUo motion ItN distance was 
1,150 km fiom the oiigm and the distuiboneo waa peiecptible to a distonn ol 560 km 
A laigo numbei of clocks wmo stopL by the stiong motion, and one would natuially 
look to them to get the cwl time ot its oeeuirancc Piofestoi Uaivin has eollooted 
togethci all intoimatjon icgaidmg theae clocloi Em the gieat majoiity the tune ol the 
stopping IS onlv knonn to niiiuiU.s, and even then the difleionovs between Ihe vaiioua 
docks an eo gicat as to make the icsulting asTiago of very litllc \aluo, it m Uunefoie 
not iicocssaiy to give heie the times lecorded by all of thifii We loilunately have 
obseivations fioin four stations iihich hoeni to be \eiy loliable 

Fust, Bon Batael TwoatandaidcloekawoiOHtopl, one tho staiiriaul dork oi the 'llmo 
Inapcetor of tho Noith Shoio Bailioad, bto^ at 5^ 17* 86*, the othei, Ix'longmg to tho 
night opnator of the nailioad, btopl at 5* 12" 30* Alw a oliiok, belonging to the 
Weatein Union Telogiaph Goinpany, which senda out tlie bine, stn^ the limi being 
5^ 13" , as the seconds aie not given it is piobahle that thoi} weie not oliseiveil Thia 
time must, thoiofoie, be neglected, it h manifestly bio late Tho fiist two dorks air 
luppoaad to ho veiy aecuioto and to be ehecktoveiy day at noon The nveiagp ol thnr 
timoia6^ 12" 327 

Second, Maie Isbuid Two ot the asbonomical rlodw, under the chaigc of Fiof 
T J J Beo, stoptimpoetndy at 6^12** 85* and 5^ 12^ 3^ A thud clock which la 
dcotiieall} eoiioetcd oveiy day, but is not a standud dock, slopt at 7 12" 88* 
Fiofaaaoi See thinka the best tune is the aveiago of the two astioiiomieal dooks, namdy, 
6^12- 80* 

Thud, Beikdcy The asbonomical clock at tho Students' Ofamvatoiy, uncku tho 
ohaigootFiot A 0 IiCOV!hnei,stoptat5^11^80* 

Foiiith, Mount Hamilton The odv clook that stopt waa a unall one in the Dhootor’a 
offloe, the oonoebon lor which waa not oocuntdly known; it btiqit at 5^ 17* 62*, sre 
eon not put any lelianee on the esaet tune it gives The shook bepui at Mount iTMfuli.nii 
at 5^ 12" 12*, but the sbong shock oecuiii^ at 6^ 12^ 45* This la attested Iqr tho 
observation of Mr Aitken and obo by the tact that the Ewmg sciamogia^ waa aet m 
motion at that tune Thia aeenia the moat aceuiate leeord wo have of the tune of the 
anivalof thoheavyahadkataatationneai theoiigin. 

The sideieal clock at the ChabotOfaseivatoiy, Oakland, Btopt at mean tune 6^ 12" 
61* The mean tune dook atopl at 5^ 14" 48* Ploftaaor Moivin, however, has 
pomted out that the deboate pavtty escapement of the latter mi^t eoaily be thrown 
out of odjuatment by the disturbance and t^s allow the eloek to nee Itiaevi^tthat 
we eon not take into canaideiitian the time given by it The aulereol dock, obqiiiing 14 
aeoanda later than the dock at Beikdqr, may pethaps have been abqitt lestarted, and 
stopt ogam by the shook At any rote It la certainly too late and must be neglMted 
One d^ at Uloah may have hem atopt and rcatarted, it was giong after the diock, 
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but bid been ratudod bj 0 in tune Two of the aitaonomioil doolce it Mkie 

Twlnd eontinuod gomg idtei the ebook, but th^ loot 20 Mconde, which FiofeMr Boe 
BMnbed to “the lubbiiig of the pendulum pomta Bgainet the uder ledges, whudi was 
aho eleeily drawn 1^ tlra hughtoiing of the metel of theudean “ Althothistiiotioa 
must have aeted, It haidlyeeeniBsuffleienttoBaoounttorBolBigeBloBB mtheminuteor 
BO of the etrang shocks^ and it la not unhkdy that these docks were etopt and etartod 
■ pun Somedoeks miuthave been stoptatveiynaaily fheeoireot time of the aiiival 
of the shook, but it n impoBBifale to dietiiiguish them iiom other eloekb,wlraaetiiiieB an 
daimed to be ooiieot^ but ediuh were evutotiiy wiong, it n best, theiefore^ only to use 
tarn— from the fiiet four obeeivationa mentianed, whidi have bem ehoeen beoaube they 
can be rdied on as vuy neaily eoneet 

The cloda whidi eUqit evidently too lat^ and those idueh oontmued going but with 
the loss of Bome Beconds of time, call attention to an eiror idueh may be made if we 
aooept the dmn of a stcqit dook as detannuung the time of the heavy draok Let us 
notice in the flnt plaee t^ it IB Booieely posBiUe for the tune thus detennined to be too 
early, fn, if the pendulum ib made to vibnte too rapully for a beat or two before it ib 
B topt, the time is advanced, and if the poodulum a Btopt, steited, and stopt again, 
t^ dodk mil mark too late a time It la only m ease the gentler motion pieeedlng the 
heavy draok should oause the pendiduma to vibmte too dow^', that the etopt dock would 
indie^tooeeilyatune, but this gontler motaon ib just as apt to make the penduhunB 
vibatetoofast Thediffaenoe between the tune of the heavy dioek at MbuntHanidtoBi, 
whidi does not depend upon a atiqit dodc, and the tunes iBcoidad by the stopt elooha at 
Ban Rafad, Maie Idand, and Beifcdey, m^ it evident that the latter oould not induate 
a tune matei idly too late, unlesB we assume a rate of propagation of the diaturbaiioe modi 
toolowtobepeimiHBible It is evtramely probable, howevw, that the dodm did induata 
a tune sli^tly too lata^ and I have therefore taken for the tunas of amval of the heavy 
shook at Mate Island and Beikaleiy one aaoond eailier than the doeka mduated, these 
oloda waie aU aataononiioal dooka, and, with their known oometaana, were praenodly 
coiieot just bofare the shook Hie docke at Ban Rafael wen not aatnuranuoddodiB and 
may have been a little too fast, we can take 8^12*87, a half aeoand earlier than thaw 
ainragB^BBthatuneofthasiluMkatthatidaoe The time at Ilount Hamdton raquiraa 
no modifieatran 

We have therefore for the tunes, after 8 ^ 12P 80^, of amvd of the heavy shook and the 
diataneesoftheBtatloiieftamthefwlt-hne BaaRBfBd,(i — 8BeBandB,di-161nn ,llBn 
Islaad, « 8 , — 42, Bericelqy, Ig ■■ 8 ^ — 2B, ICoont HainDtoii, (4 » 18, dg — 88 7 

AglanoeattiiesedataBhowthattheshoAsreBnotBuiiultaiieooBdo^thefaiilthne, for 
Bnfcdey and Ilount Ibiniltan, leaa diatant from the bidtJine than Ibie Teland, fdt the 
drack later The times, with the poribona of the atataana u shown m flg 1 , indloata 
that the strong shock migmated in a limited area aomeidiBrB to the northwert of Ban 
Rafad 

If, aa m the ease of the bn^umiiv tfihB ahoeh, we use theae four obaervatranB to deter* 
mme our lour unknown qiu^tua^ we find an ImagbiBiy value for the deplh of the oess* 
truin,ahoiniigtliattheobBervabonaaniiotpeifhetlyBeeuiBte We may then, aa before, 
aaauina vanoua poaituna for the cantram aiulflnd by the method of le^ aquaieawbat 
tone of oocurrsnoe and what vdoeity of propagation will make the sum of the Bqiuaras 
of the enon least The following table di^ the wanlta of thaBBdBtanmnatloinB;iihie the 
diatanee from a pomt on the faulbJiiie oppoas t e Ban nnmnBoo to the acipn, meaeumd 
towards the noithwcat; a^ra the depth of the ooitrnm below the auifaee, l^gfhabmeof 
ooounenee, In aoeanda aftv 8^ 12* 30^; o, the veloatty of propagatwn m kdometn per 
aaeond, and A*, the sum of the aquarea of tto emne m BBoandB between the edeulated ^ 
obaerv^ tamaa It la to be notaeed that the v d o e ity ■ too b^ einept In osie eBeai 
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Tabu 1 — niiiai, T tiaaiua, briI Mhwn fur 
IVirai Poafimv uf M' Furm 


h 

■ 

k 

1 

A* 

20 

0 

910 

77 

00 

20 

20 

208 

72 

102 

40 

0 

aoi 

88 

40 

40 

20 

280 

87 

00 

flO 

20 

202 

8E 

08 


n noir we amme a vdodty of 7 2 km ^eo , and lopoat tho ooleulallona determmiitg 
only ^ we get the followug laulta for vaiiouB portions of the eontium 


Tabu 2 — niRM uud Arm fir VunuHa Anfiwii ef Ik Futuf 


n 


* 


th 

■i 

k 

AF 

20 

0 

80J 

08 

80 

0 

278 

70 

20 

20 

208 

102 

00 

20 

27 1 

77 

80 

0 

200 

80 

00 

0 

207 

88 

80 

20 

202 

72 

60 

20 

202 

70 

10 

0 

280 

67 

60 

40 

201 

67 

40 

10 

288 

60 

100 

0 

210 

160 

40 

20 

284 

60 

100 

20 

216 

160 


Thenienota veiygioaidifforaneemtheauinB (d tho equuia of the onoie for valuoH of 
j/^vaiyuig batweaD20 km and GO km , but thqy incroaao at both of thoao oxtiomo dis- 
tanaaa (enoMof a low tentha aio mmgmGcant aa thqy aio paatially duo to approzima- 
tianamtheealoulationa), and tho timoa id oouno baeomo oailun aa tho oiigin u planed 
hirthemoithwmt. Womay thorofoio adopt fn thoappraalmalo poutbnof theoontium 
of the vidleiitdiool^ tb " 40 km d: 20 kmi ab""20 km ± 20 km., and foi tho tune of 
oaeunenoeb 12^ 28F ± 2 aooondB. The Individual eiroM of tho lunoa of ofaaei- 
vatum beemne at Ban Rafael, Mare Idai^, Boikoluy, and Mount ITamilton, lopeeUvdy', 
+ 06 BBoond, +04, -21, +18 Um thoao oaleiidatiimBWO haduaedaveloGifyof 0 
km /hoe orSkm Aeo , our lemilla would not have boon altered bqyond the unoerlainty 
induatod We may thmefoie write for 

-18^12"28'±2BoeaiidBG H T, 

-I22”4srw. ±0', 

4 -88" OS' N ±4', 

[lb *30 km ±20 km 

The point hea between (Hama and the Boutham end of Tomaloi Bay. ThlBpoaltMnofthe 
pamt of bqghming of the iiabaf ahaeh leeidvea borib oonSimation by the lut that the 
violanae of the ahochwM probably M great mthamig^bothoodaB anywhere, and that 
the daplaoementa along tin part of the fknltJlnB wan & greateat raeoiM 


THE DEPTH OP THE lOCDlL 

ThenaietwowayiofdaCaRnfaungthedBpthof thoiooua. by obearratioffw of the timaa 
of amvd of the duMik at vanooB Btaluiia by a oonaidaiiatlan of the datolbutaon of the 
damage and other affeoteproduaed by the diatiBfaBnoe over the Boifkae of the earth The 
two mathode do not detmune IdanthaDy the aamo point Tho thna method gmea the 
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Flirt B^nce at fig 2, wheie f leiiiabcatb the fuoui ot theshook, Bill nliow \eiy oleaily 
that the dintanLC fiom tho foiu^ to the vaiioiii itatiuih rlepmfh upon iIb di‘|ith, and il ivo 

knew the cxa&t tune ot the «hock, the time of 
the Biiival at the rtituins and the \cloLitT ot 
piopagation, we roiild immediate]} calculate 
the depth ot the tocue As a niattn ot tact 
we do not know the euct tune ot tho bhook, 
noi do we know tho exact xoloeily, but by 
obseivntionB at a numbei of utationx all thcae quantihra rould be detei mined, piox'idcd 
the obaeiiatiane wme ^ufiSmently aeeuiate Hoie, hoaevn, w Bheie the diffiLuliv lies 
The table on poge llfi, mhich gixeb the time ot tlie aiiivnl ot a dirtuibance aceoiding 
to the ebrtanee of the station lioin the epiccnfoi and the depth of tho locus, bhowh 
that this time ib xeiy slightly afieeted by the depth ot the focus vhen the distances aie 
as gieat as thiee oi torn tunes thh depth, nod theietoie to gel fiom time obseivalions 
an even foiily apinonmatc salue oi Ihe depth we must haie a numbei of stations XTiy 
cloaa to the epieentci, and the obsnvBiioziB must he extiemely aeeuiate — to within a 
second oi so Neithci ot tlm oonditums hme been batiatactoiily fiilfilled heietotoie, 
and dcteiminatuina ot the depth ot the focus based on this method aie unieliahle In the 
case of the California eaithiiuake the obeeivations at the tom stations consideicd nie 
piobalfiy moie tasaablc, both as to the Mtuatumb of the stations and tho aecuioey of the 
obsdvatums, than has Keen leoliiod at any foimci eaithquake, but nei'ntheleM it has 
been shown that thqy aie not autfioienlily aeeuiate to detcimme Iho vaiious unknown 
quantities in the piohlem, and they mnely indicate that the depth at nhich the violent 
diook oiiginated n praha^ not moie than 40 km ^Hie vaiiation of this method b} the 
uae of Swbeck’b oi Schirndt'a hodogiapha ean not \idd mme idiable lesults, and its 
application when the tone of oiiixal, not ei the beginnmg of the ahoek, hut of a stiong 
leenfoiccment of tho motion, is iiaed is by no meona to be lecommendiid, toi in this ease 
we eon not bay that the epeaud put of tlio datuibanoe obseived ha* tiavdod diieetly 
ihiu the body of the euth, and tho whole thcoiy ot the methud depends upon thu sup- 
poertion In aame cases it to quite evident that the tune of u iival of the long waves hu 
been used, and these waves ue supposed to be popagated along the suifoce * 

Hecond the distance of pomts fiom the locus will inaease moie dowly with then dis- 
tance ftom the epieentei fin deep than fin diallow foci, and thenfoie tho mtensity of fha 
ootion at the aui face will dimmnh mme •Jowly Uaj C E Dutton has ahown that it we 
ceneidn the eatent of the oiigm small and the damage done by the shock at the suifooe 
piopartional to the encigy of the motion thae, the change in the amount of damage will 
be meet lapid at a diatanoe fiom the epuentoi of about 1 7 times the depth of the fueua, 
and this diatanee k independent ot tho actual intensity of theahock * 

If we attempt to app^ this method to the Cditoinia earthqoaLa, ne meet with many 
diflieultiea Ihe diatoibanee was by no means emfined to a small ana, but waa apiead, 
mme oi less unevenly, ovei the whole fault-plBue It pcobalfiy did not take plaoe simul- 
toneoualy, butvuiedintuneatdiflerantpB^of thefaidl If it hodoceunedaunultane- 
oualy, the method might be apidied by a/^ng up the efteets due to the difterant pacta of 
the t^t, but if the movement oeruii^ even at dightly diffeient tunee m dittnent puts 
of the fault, then efieets at aome pouta would be aacoosaive and at aome pomts ammltaiie- 
oiu The general avecigiiig of these nmiltb mi^, however, enaUo us to forni a nogli 

* Sn (or runplb Fndua, "DuEidlieliai xom Biii] am 2 Juh, IBOB,” Ibtt EMb-Oom, K tbad 
lyiA Win, Eb TTBS lOOd Iba bm of anml of the Mcoiid pnluiniiiiy tnmoii would bo a bottei 
bmo to m tbu that of tha fliat piblmiiaiy traoKin, Ebr tliwr tiBTal oalj about tm-lbiido ab hat, aod 
tbeiafaia tho diflainoM in ttaur bnia of anrnl uoiild bo aomaubat gnatar at two atabons of aliddly 
ddfcmt dartaueai bom tha entnim 

■Tha Ohariaatoo Ractbioaha of AHgmt 81, 1888 Oth Adb V. 8 Oeol 8 bt, 1887-1888, 
pp 818-817. 
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OBtunato of tho depUi il vc won* nol eonliontcd by onotlu i difficulty, luunoly the vniur 
tioiib of tho cflocts due to ihr 1*10110011*1 ot tlu* bniudatiiMi Tlioso vu lotions, bh shown 
on tho gonnol map, No 23 , and on tlu* uiloiisitv mop nl tlio li 1 > ot tfaui Fuuicibco, No 14 , 
oic su gicol that it Is quito imixisMlili* lu obloiu nrouioto values lor Iho doplh ol tho loult 
all alo^ its flouiMi, but upiwuU* IHiiiit Aimm tlu* iiio*«isiiuils nii* hullu*u*tilly logiiloi 
to thiow Bomi* li^it on thi* hulqcrl In oUciiipln^ to soIto thw i>iobloiii, wii iiiuhl luako 
0 numbei of lusunipUans, wliu h oic* Iqr no iiu*niis (>\uclly tiuo, IniI oip uciuly nuniKh *« to 
nuiko oui losiill of sonio loluo, Uuy oii* llml Hit* nnuiunt of cuciq' bunt out Iv mh 
olonimt ot tho fault-piano pei unit tinii* was ilic Mum*. thol llio amount ot mioigy sent 
out in any diicelum fiam coeli oloinml was piojioi luinal to tho cosine of the aiiglp ht*Lii ceii 
that diioolioii uiul llm iioiiiial to tlie loult-idniu*, that tlie sLioug ilisluiboiiec oonliiiucd 
foi a suffieiml time all along the fault-iilanp to imniit in to a**uiiu* that luiinh not vny 
distant wue locnviiig Mmulloneously tin slraiig vibiatioiM lioiii a length ot tiui lault- 
plane 8 01 10 Ernes oh gioat as tlieu distunres fioni it, oiul that tho elleelivr Coiop at any 
pointnpiopoitiaiialiolfaoHquaicioolof tlieeiieigyof UiodiMluibnnocal tbaL[K)iiit 

With thiw BStaumiitums we can deteimine tho cneigy of tho dnUiibniioc at any ponit 
lut toi fiom the fault by adduig tegclhoi the aniounla ol enngy bent to that iioint by 
caoh clement of tho lino 

The vihiational diatiiibances at the vaiiouii ponits of the lault-pbiim do not umte to 
fam a sin^ wavo-liant, foi tho nioveninitb jiiuaL be in dillcicnt iihases at diHoient 
pointa, and both distoi tiuud and lengitucbnnl vilimUaiib in x'oiious diieetiona aie piescnt, 
foi thibieabonitniigiita|>iipai that llienusgj'nould bcHcnt nutuuifnnuls inaO diroetionn 
Olid not aocoiding to the eusine law, Init il wo make tins assumption, we find an infinilo 
aiiunint of eneigy near the fault, whieh is, of eouise, ini|MMsiljk', and wo oio thaebire IkI 
to oHuine the oosiiie law, wlueli is piolmbly not visy lai wiong * 

Foi a ounide hainionic vduatum of a givi*ii |ieti^ tlio onoigy of tho mobon h pio- 
poitioiud to thosciuan of tho atnidiludiv and the maxi- 
mum oeadoiatuin to the oiiiplitudi* iMl, tint is, to tlie 
oquoio not of tin eneigy When we i.oiwulei fhat, at 
ovny plaoo whno tho dirtuiboiwe was lelt, tho vibia- 
tions wmo u all cbiccbaua and hod various iieneda and 
amplitudns wo aoo Uioi it ih quito bnpciwdlde to dclor- 
mmo tho buo oocdoiation, but tho wiuaio root of lira 
onoigy win bo loiighly pio|ioihonal to it Prufowir 
Omoii has diown that tho elfprbvo foice n inopoitioiud 
to the aeedciatum and has mlinialed the i^uvs of the 
vaiiouB dcgiocs of tho lUmirFoidl Uealc m tmiis ol 
actual aoBderatums* 

In llg 8 let P bo tho poiiit on Uio oaiUi's ourlaoe at 
winch tho dntuibanoo u to bo detoimined and a its 
papondioubi dutonoe ftom tho foult-plono, O'OU' Let b bo any olomeiit of the 
fault-plana, whoeo depth below tho ouifoeo v e and whooo diitBiiee ftom O', meoauied 
poiollol to O'y, IS y Then tho onoigy of tho diotuibanoo at Pm found by addiqg the 
omounta sent fiom all oneh demontB of the loult-idaiio, rcmemboiing that the mtonsity 



■ It ■ ahn imtadili that tha vIbiBlIaH Mt out ftom aah pnnt on icnlop only br • 

Ml q iJinlbSi til 1 1 iIh aaoEaEanthatao pioM OB^ ■nriVeiodheo I 

■ly 1 ^ Il l•lll•n Il mi uqt of the inloEiwBm of vOnaeaai far oKhn tho 
lapbRtaMkiiiMiiHjii, Ilia fmcahiftrof ttn moEBBiroald Milyallow H fora 
BIBO, ana inn iDtMHlj oaonlml to a portlaulu idua lo tho noviaium JolomHgr tiliiah lo hit 
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doHii inTnady as tha iquan of tho dutancoj the wtugf at P ib, tbaietoreh 
pBoportunal to 


*' n •' -oo(** + F* + ■^) 


.2tur'^, 

h 


wheie i) ■ tha depth of tho frah TIib Imdta of the mtepal along tha fauh aaunia 
■a inflnitw for the fault; but tiw laaolt la pnetinlly the Buna if the angle 

between two linea dnwn from tha enda of the bult to P in neaify U(P, that la, if ^ 

r^-B 

(hatauee of Pfiom the fault la man oonqiand with ita length ^laFBlaeBof ‘Xtan'^'s 

• g 

have been {dotted in 4g 4 in tenna of ^ It will be noticed it n a Ainetion of ^and la 

iiMiiyindant ot the aotoal intenaity of the diatuihanea at tha fhult-plBiie, but unlike 
iffaj np Dutton's enaigy ouivea, theie la no pout of ufleetion in our ouiva (thia la due 



Sm 4. 

to the faet that tha faultiilaas le not eonflned to a eonaais i able depth, but OKtenda to 
tha surface of tha oaith) Wamust'tiiaefora, todetennhielhedepidiof thafauh, detar- 
mme tha dntsaoa of the pomt wheie the loroe bean aoma definrte pnqmrtuin to the 
force u the Iminadiate neighborhood of the fault-plBne^ for inetanee, whm it Is half aa 
gieat We find frarn the eurva that the dwtance of IJua pomt is about 2 6 tunes the 
dqrth of the fault We nniat^ now, fiom our map of intaisibBS detennine the actual 
dirtanoe bom the fault-jdana of tha pouts where tha foraa had dimmwhed to half ha 
value at tha fkulthiie Em fc ano r Oman ' has aatimated that the aoederation on the 
made ground m Ban Rnnoboo was somewhat leas than 2,600 milhinaten per second per 
second, and thsnfoia tha acoderatian on rook at the fanlbflBne may be taken at abwt 
than value Aocordug to Prafoasor Omon'a soale, a force abo ut htf as greats or 1,200 
imlhineten per aecond par ■Mwid, cons^ wn ds to the degree THE of ^ Boam-liard 
SeBle^aiidtlwi«iaeianuloeeunatadBtaneaofabout20km from the Eaiilt>]ina opposite 
Point Anna, 20 km ■ therefore 26 thnan the depth of the fault, trfdah aeoordiii^ 
baeenieB 8 km We must not attach too much unportanee to this lesnlt; tha Baaomp- 
twna and the data aw all too taaoenrate^ but we ean aeeept it aa mdinafang that in the 
nai^barhood of Point Aram tha frnlt aould hardly have aatradad to a ffeatsr depth 
thu 20 km and probaUy was not ao deep The ihslrfLuUon of froarfamah north of 
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Ban Ikufluoo Biy show that thia oonchiaion a applioablo to all tbat pari of the fault, 
but fiirthar aouth tho ivanamala, wlusa not gnaUjr afhotod bj aoft giound, be oloae 
to the fault, Indioating a amallcr dopth 

Both methoda of detonnumig Ibo dopth of tho Saidi agree in udicating that it u oom- 
paiatively ahallov, the only conaidciatdona oppovng aie ito length, ita oompaiar 
tive Btia^tnoBB, its indciicndciiBe of the Lopoginphy, whioh it eoeme to have oonUolled 
lather than to have fUbn^, and tho vuy eonbuloiaUo geolagie tune whidi has dapsod 
amoe movomonts veie fint inauguralod along tho lift (vdl ^ pp 4S-6SQ All those 
faots undoubtedly suggest gioat depth, but imi ignomiico of tiui oaubos loading to the 
fault movemonts makoa ua atlaoh gieatoi winghl to the nioio dcflnile conduauiiia alraady 
aiiived at, and to iqgaid Ibo movement of ApiH 18, 1000, as oompaiatlvoly 'diaOow It 
n the gen^ bdiof geolqgiats that fraotuies cd the look aie oonflnod to a ciust of small 
Ihiokncas, Pioftwor Van IbnoBtimalos that about 12 km la tho gicaloat dopth to whioh 
they can leaoh, and ha baaoa this oatlinato m tho eonaidoratum that tlio aei^ of the 
ovulying look is anffloient at that dopth to piovent tho fmmaUoii of eiaeha m oiondoos. 
Hie wiitoa "In lodka iriuidi won bmt whm ao doigily buimd that maoln or orovioes 
oould not fonn even tompoiaiily, it ia piobablo that Ibe matmial flowed to Its new poai- 
tum quuUy, without shook, unto tho ouminous stieaa to whioh it was suhgootoiL" * 
But this is not a auffiouni ontoiiaa, lodk can fiactore by almailng without Iho funuir 
tum of mevifloa just as a hiloek ean slide mi a sonond one without aeparatuig from it, m 
the ease ol tho CaliEmnia oaithquako tlune is no neeoaaily for bbhovlng that tho two 
wAm of the fault did not always remain m oontaot iriule they were sli^ng past each 
othei, and, aa ■ pmnted out fuiihor on, tho movement noai tho ends of t^ fault IS taken 
up by ekslio or idaatM diatorlum 

The temporstuio Inonaamg with tho dopth Ineroasos Uio plaslioity of tho xoelq but 
the insreasmg proaauie Incieaaoa its nguhty to a groakv ovtent, at loast for foieos like 
due to eiaatui vdnllom and tho tida of shi^ penmh, whuh do not oontinuo to 
aotforavaqrlongtuuoinUioaamoduooUon, but fu long-oontinued fames m the same 
diieotlon, providad they do not inaraaao too lapldly in mtonaity, tho iflastioity probably 
ollowB sl^ defoimatlan and piovenla tim foreaB from ever iMobbog the ulUmato strength 
of theroidb 

Tho qaeatun whudh must be answond to dotmmlne tho dopth to wfaidi fmotuioo ean 
ooour la. At iriiat depth does the {daatuUy of xoek beoomo sullloiflnt to anaUe it to 
yi^ to the atrass diBarsnco, vduch may eiM thorny rapidly enough to ptevo ut this 
otioss-^ennoe from foaahmg the uHin^ atrangth of tho rookf Unfoitunotely we 
do not know any of to etanraola of to isoblem, nelthor the plastfauly of to xoik os 
dependent on prasauie and tengNuataie, nor to into at whioh elioeadiffaionoBi aooit> 
miidateatdBliHioeBbdowiarfefle ItiapnbablototthepauitetwhidiafrBetuiefliit 
oooDieunottoloweBtponittoiriildhitflataidi; forwhonthe lireekeainoB,tofaieeB 
me euddm^f franelBRed to neuliy pomte, and tfauB to fraetuie may be oamod to dqpto 
whom no freotuie wm^ tahe pim otoswiaa 

Than a very little dhservaboiial evidsBua beailpg on to qaestlon we an dleeuiBing 
The Appdadnen Mmurtaine me tonotensad m Faoiiqdvmua by (qwn fedde and few 
fsnlti, ai we fidlow to langa to to aouthwest to folds besoms dhw and to faults 
Inmnaan. and m Tismiainn. TTmth THanrliTia. flnnTi[la. and ftTahana. thiifaiiTfigHmi~y 
iiMiinmin Mr BmleyWito boa panted out "tot to thakneai of to aadmi^ above 
to Oambn-Bduian Umestooe was about 2^000 fhat (7iOOO meten) In FhansylvaDla, 
lll^OOO feet OMm natam) In aouthweatem Vsgfaila, and only 4^000 fast (1,200 naleii) 
In Alabama, and be ihf diffsnnosi In folding faulting an dna to the differ 
aaoa of to hads iton to defhrmatkws took plaoeb Tlili mh a atea tot f mdta an 
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Acouute lurvi^ of a pait of tbo legion tiamaed by the fadlt-liiie of IQOB weie made 
by the U S Coa^t and Geodetic Suivey at ^anoue tainai Then have been giouped 
toi the saLc of dinu^^um into thiee peiiorii^ namely 1, 1861-1866, II, IHT^lSra, 
III, 1600-1907 Thne ’iui\eyfi, ae duauat by Mema I^fud and Baldwin (vol i, 
pp lUr-U6), ahow that in the inteivah between the auiveya emtam deBnite diaplaee- 
ments ot the land took plaea Th^y biing out especially w^ the dnplaceineiitB whioh 
took {dace in tlie iqgum nmth of Gan E^anciaoo and the Fkmllon Islaiuk duiing the 
time between the II and III buivcva, an inteiswl which included the eaiUiquake of 
1600 The field ohauvationa and the huive^b weie eomplcmentaiy, the fdiinei detn- 
inined the lelalave diaiilaaoinenta nt the fault-line, and tte latter the diaplaoenientb at a 



diatance fiom it The resulta ot Mcena Ibytoid and Baldwin may beeiqiieat by fig 6, 
they Bhow that the displaoementa leaehed a maximum at the and wae smallei 
ae the diataneo fiom the fault waa gieata, in such a way, that a line irfiudi, nt the fainA 
ot the n anivcy, waa btiai|^, aa A'O'C', had, at the time ot the III burvey, been broken 
at the fault ond curved mto the ioim A'B', VC And, ahho at a few pomta theie la 
an indication of a compieaaum m an erstemion at iig^t an^ea to the faulty pmiwlly the 
movement was paialld with it The Gguie ■ drawn to aeale from the aummaiy on 
page 183 (vul i) and ahowa how the diapHacementB diuumah with the diatanee from the 
fault The aeale of disidacementa IB 1,000 timea that of diatanoea, the ourvatura of the 
linea la ao veiy amall that it would be imperceptible if the two arolea were the aaine 
The known length ot the fault la about 436 km 0170 milaa) and it la quite poanble 
that It may be aomewfaat Icmgar bdow the anxfaee Whatever may be ita len^, the 
fault tefimnatea at aome points bqyond which no dip took plaee, the eaatem of 
the fault moved towaidatlm aouthm region of leat and away from the northern region 
ofrebt, and the weatain tide of the fault did juat the oppoBite, there muat have multed 
near tte nocthem end of the faiih a eorapiMion of the land on the weatm nde and an 
extenaion on the eaatem. and near the aouthein end the eatenaMn moat have been on 
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-tho wntom Bide and the GompicBBion on Uio ensUan Bide Thae may have been a mme 
01 loBB uiqgulai dabibutum of compioBbions and oMcnaioiis along tlio eouno ot the fault 
duo to dilloiaiicn in tho nnuMinl ol tlio movomoaLi bul Iheso, aLooiding to Di Uayford, 
BIO dighfe oxcopt m tho icgioii jusl boulJi of Siin Fibiujuco The queiUon uibeB How 
weie thoBO oompicuionB and oxliwiona token upT Did (ho volume lomoin constBat 
and tho denaily ohongo, oi did Uui dpobity lonuun eouhlont end tho voluino ohongo, or 
did both iihniipM oeoui T Wo havo not wfEuiont ovidonoe to air»wor tlna queabon, 
but tho gonoiid piopoiUflB of mallei would mdiealo that bolli changea oecuind To 
the lunth of 8 ui Fibuoiboo Boy thcio woma to havo been, m placca, a vny alight elova- 
lum ot tho land west ol the faulli and tho only talisfooloiy aiqilanatum ao fai ollbiod of 
tho oolionof tho lido-gogo at FoiL Voiiil (de^ibnl ui vol i, pp 307-371) iiidicateii a 
unall dopiowon of the went oulo of Ihi* fault oppoMlo tho Chdclon Gale It n not iin- 
peaaiblo, altho it n by im meoin denily iiuliealctl, that tho tlighl olovation of Iho weslcm 
buloaln^thenoithein poit of the tnult may be due to on inoieiuio in volume thoio, and 
Uiat tho piobaUe clopieaBion opposite tbo Golden Gale may bo duo Lo a docioofio in vol- 
uma^ whi^ mutt havo tokon plaoo in that logion, on account ot tho HmaUci diqdaee- 
mont juat south of it 

BotuiiUDg now to the euivmg ol foimor atiaighL hnos at tight aiigln lo the fault aa 
ahowninf^ 0 ^ tho Oiot analogy suggosted by tho hnoais that of a boat beam Ifaboonii 
which lb long in pioportion lo iIa tlnekiiroti, n auppoiled at one end and a aotglit hung 
fiom tlio olhin, the bnun bonds inlo a cuivo voiy much liko that shown m tte figuto, 
tlio unda, oonoavo suilaoe la conipicbt, the upiioi, convex auifaco is atioteht; and 
between tho two tlioie ■ a luailiid plane which n noillioi oompicst iior atioteht Bul 
when Uie thieknon of tho beam la giratin ooinimiiaun with its loiiglli, Uio disloilmn la 
duotolhoclaBtioahcBi ofoachlnycrovci itsiunglilxu Inthiueoho llio tliioknou of tlie 
beam would bo 436 km 0170 iiulos) and the length piobably Iim Liuui ono-twontioth aa 
mudhi bo that Iho dailorlion mual luivo boon duo lo ohcai and not to bonding m the 
mdinoiy oonae of (ho wind 


XHB laxmi Of XBB VOBCBB 001X10. 

We know that Iho displaBonuinla which took plaoo near the foultJino oeeuiiod audr 
donly, and it la a mattor of much Inloioal to doloniiliio what waa tho oiigin of tho fmooB 
srfauA could act m thw way Giavlty can not bo invoked aa llu direct oause^ for tho 
movemonla woio practically hoiiaould, tho only olhor foiecs alrong onough lo bring 
about such audden displaoonciitB aio daalio forces Thow lorcoa could not havo boon 
bioughl mto ploy auddedy and havo aol up an claslio diahnlion, but ovtanal farcoa 
must have piodueod on doatic ataam m tho logion about tho fault4ino, and tho Blroaam 
thua inducod wore tho fonoa which couaod Iho auddon displacomontB, or dulio nbounda, 
when iho ruptuie oeeunod ' The only way m wlndi iho indloatod atmina oould havo 
hoon aet up iB by a idlafivo diaphuomcnt id Iho land on iqiposito auka of tho Ikult and 
at Bomo djBtanoo horn it Thia la ahown I 7 tho northnly diqdoeemont of the Fanllon 
TalandB of 1 8 meton between the aurveya ^ ia74r-lB98 ^ 1006-1907, but the aurveya 
do not deoule lAether thn dnidBceinant ocemrod auddoB^y at Iho timo of the oarlJs- 
quakey or grew gradual^ m tho intorval between them; there aie valid icaaona, however, 
fwoceeptuig the latter ahanotivab OB tho fbOowingoanaideratloiiaBluiw. TheFarallan 
TmImiiW m fir bqyond the limita of the eloatie (hatorhen revooled by the anivqya, ao 
that we oan not oaoibe thdr diaplaccmcnt to doatu rebound; and wo have aeen that 
thla a the only land of farce which oould havo produced a auddn movement; and what 
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fa Bbll mora canTincing^ wo diall shortly see that not only waa the diapboemant of 1 8 
meten of tha Eaiallona betiroen the «uvey of 1874-1808 and 1006-1007 inauflloient to 
acoount for the ailip on the lault, but the additiaiBl dibidBcament of 1 tmeten whioh 
th^ eipeneneed Mween the auiv^ of 1861-1805 and 1874-1802 leaveb this quantity 
atill too small 

We moat fherefoie oonelude that the btrains weie wt up I 7 a slow lelativo displace- 
ment of the land on opposite aides of the Cult and piaotioally paialbl with it, and that 
these (bqdaoaiasnts evtsnded to a eonsideiAblo distance fiom the fault Let us consider 
this process, suppose we atait uith an unstiained i^um, 8 g 0, in whuh the line AOC 
16 Bbai^, suppose foiees panlfal to to act on the leguma on opposite sideb of the 

Ime^^sosatodi'QilaceA and C to A* and CT, thastiavhtlineAOC will bedatoited 





Ab S 

into the lino A'OC^, if the datorbon fa beyond the strength of tho rook, a nipture will 
occur along A'D*, ^ line A"0(^ will be bndcenaiid the two parts will beoomestni^ 
spm and will tsfa the poutums A'O* and (^QTi bbiI 0^ ^ represent tho idative 
ahp at the hne of roptun, srtuch will be equal to A" A", the sum the oppodte dia- 

pboomsnts which A and C7 gradually eiOMnanoed whan fh^ wue brou^ to A* and C" 
An pomta on the weatsm fiim of the fault snU move a qOp to the north, and all 

pouitB on the eaateni face a dotance OQ* to the south ISw stni^t line sdueh ooeu- 
pied tha powtions A'O* and C"<y just before thenptun edl be distarted to Affl'and 
(n)*, Him lines being eaaeUy hka A*0 and (W, tat tuned In oppoade dueotionB 
The Bum of Offl* and wlU exactly eqpal 0^, the totd dip 
^Than we eninme the actual diapIaeeiMtB a^t tha CsnlUm, we find that the slip 
H'D', fig fi; about 0 meten, is folly 4 meten grarter tl^ tta relative dnplaeement of 
A' ata O' Binee the Burvqr of 1874-1888; this meana that the region was not imstnined 
at that timsb bat that A' and O' had already auSsied a relative diqdacenient of about 
4 meten finm their unstiainad poortuma, that two-thirds of tha atreas iduiih «■"■«»«* 
tha rupture had already aoeumulated SIS yean ago Gumg atiD finther bank to the 
Burveys of 1861-1865^ we find that tha total relative dnplaoniient of distant pomts on 
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oppontendoB of the fault miootiutdatoamountB to 11100132 motau^alittlomorothan 
half enough to account ton tho dip on tho imilt-plano, thnetoie 30 aroais ago tho dadM 
attain, which cauacd the luptuio in 1000, hod alicBi^ Bcoumulated to ncaity half ita 
flnel amount. It aeama not impiobaUe, thciotoie, t^ tho attain was accuinulabng 
foi 100 ycaia, altho thuQ la no aatidactoiy loa^ to aupposo that it accumulated at a 
uniUnm lalc 

We can pieluio to ouisdiw tho displaounonta and Iho straina wMeh the ipgum haa 
mpciicnced aa fdlowa let AOC (lig 0) bo a atnughl lino at somo eaily date whon tho 
legion wab un^baiiied By 1874-1^, A had boon movod to A' and C to (7, and AOC 
h^ boon diBtoitod into A'OC*, by the bq(pnning of 1000, A had bora fuithm diaplaoed 
to A* and C to C*, tho aum of tho dutaneoa AA' and OP being about 0 inctoiB, and 
AOC had boon dibtoitod into A'OC” Whon the luptura eamo^ tho oppoaito aidaa of 
tho fault dipt about 0 moteia paat oach olhor, A'O and CO stiaighton^ out to A'O' 
and C'Q', and tha atiai^ Imca which ooeupiad thopouluinB A'O* and C'C* juat befbio 
tho luptuie, wmo distoitod aftoiwaid into tho linoa A'B* and C*i)*, them linaa boug 
exactly like the hnoB A'O and 0*0 hut turned in oppoaite dueofion Tbo atiai^t fanaa, 
whidi oeeupiod the pontiona A'O' and O'Q' In 1874-1802, were diatortod mto A'O' and 
0*0' m tho faoguining of 1000, at tho tuno the luptuie their estiomitna on tho faidt- 
linohadlhoaamomovamantiaaothoi pointBantJiathno, O' moved to B' and O' to iX 
If wo dunild move tho left half of oui hgiuro ao aa to A'O' eontmuoua with O'O', 
Og 6 would then bo pneheally aunilar to 5 and dimlor letteiB In the two figuica 
would rafor to tiie aamo pointa, m fig fi, howovoi, we have auppoaod O' to remain ata- 
tionoiy and have attnbiitod all tlu relativo movement to A', wfamoae in Cg 0 wo have 
dividi^ the movomoBt equally bolwooii A' and O', aa wo do not know tho aetnal, but 
only tho idativo, niovomont thia dilfoionoo haa no 

What waa aelually dotomunod hy Uio two auivqya wore tho dafaMiw of pomta on the 
hue Oiy and A'B' m 8g. 6 moaauiod from tho lino O'A', and thia a equivalent in fig. 6 
to the diataneoB of tho Im O'B' born 0*0*, and A'B' from (2*A* Ion tho dlalonao O'Q' 
Tho dmnganoo of tho bnui A'B' and 0*1)' bom atiBigjht Imoa dnoa not ippreuant 
tho Btaaina whidi oxnlod m tho evgum juat bofoie tho niplun, but mUj tho atreina 
aeoumulatod bofare 1874-1802, wo havo aoen that the total atnlna aot up by 1000 aio 
rapioBcntod by the divoigonoo bom atnight hnoa of tho Imoa A*0 and OV, or thdr 
oounteiparta, A'D* and 0*0*. 

nxuRBanvi ■Manmi TB. 

Tho following vay amiplo oiqxiiimaiite wme mode to illiatmto tho eanehidoDB we hove 
amved at rogaiding tho olaalu atreus and the rdhtiona ba tw oen tho dip at the fault- 
plane and tho diaplacomonta of distant pointB. A dieot of atlff Jdly abont 2 om. tUde 
and 4 em wide waa fonned b atwu o n two puxwa of wood ^ 7) to whidi it dung fianiy 
well A ataaidlit line AO waa drawn on jd^y, whidi waa dien out hy a ahaip hulo 
along the line tho left puoo of wood waa tiin moved about 1 om. panlld with If, 
aa ahown m fig 8, a di^t p ra aure on tha Jel^ prevented dippmg along the out line, 
the ]d^ waa thua aufageeM to aa oven diaar thruout and Iho ongaial alnldit hne AO 
waa diatorted into the Irae A'O, when the praaium on the jd^wia removed, the daaba 
atrareei aet up fay tha dntortian came mto aotum, the two aldeB of the jdly dipt paat 
each other al^ the line if, A*0 atoeig^tanod out to A'O*, and CO to OQ*, the d^ 0*0* 
hang equd to the dntanBe AA'; all the alnm In the jdly waa rdleved (Ihe 
difloimee m the atiBf^ hne A'OOm the joDyvod the ourved fine A'Oe^ ^ 0) lathe 
rook wOl bo oiplamed later) 

A aeoond otni^ line A'WP waa drawn aareaa the Jdly after A had been dtaplaeod, 
but befare It waa allowed to dip on the hna If', when the dip took idaoe^tUa Hne brake 
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at 0* ud took the pontum Affl* and C^iy, the dip DV equeled the dupIaoenieDt 
AA"i but the poinla d* end C*, of oouiae^ lemeined unmoved 
A third expemnent wae made A line A’(/ (fig Q im diawn after the jdly had 
been dutwled, Qiaotly BB m die last expeumentj the Idtpieee of wood was thm moved 
0 6 om fmthei and the line was diatoited mto whm the jdly dipt and lesumed 



Its unstioined position, the line A'OC' bioke into the two hnob Affl' and Ciy, tho dip 
was 16 cm, oqiial to the total displacement of the left piece of wood fiom itaougmal 
position nhen the jdly was uitelnunicd, sad the ihstancos of pointB on tho hne A'jB' 
neai the fault, mcasuiod liom the hue A'(7, weie about twice the diatanoes hom A'C' 
of pouih on tho luie CJ7 at equal distaaee^ ftom tf But at a datanee fiom Of tho 
dnpIacemeatkonthelettweiemoioihaatwieejagieatasthaBBoaiheii^t, whichagieos 
wiA tho idative disploeements actually ohseivi^ (vol i, p 134) With the esmqition 
of tho stiaightnoBB of tho lines tho last expoiiineat lopioduoea esaotly the ohaiaoteiiBtio 
movements which took plane at tho tune ot the CaliEbima eailhqu^ The letten m 
figs 7, 8^ and 0 ooneBpond to thoae in figs 5 and 0. 


IBB U r i BTOTY at m ELABnC e v™*— 

The foroes whioh oauaad the luptuio at tho fault-plane an measured by tho distortion 
of the lock theie, and if we can doteiinine the angjks whuh the bnes A"0 and C*0 
(fig 0) make with J€ at 0, we eon astunate these foroes, tbees anglee oan bo deter- 
mined approximately horn the analogous angles at S' and iX. Let us determine what 
the lattu angles aie Iho hnee and C^J/ an eonatnieted bom Dr Hayfoid’H 
Bummaiy of the lesults of the suiveys alieady and have the same ourvature 

as the lines A"ff and Ciy m fig 6, the data (vol x, p 138) may be oolleeted m a 
table as foUowB 

Tina 8 — OupIsoMMa bcfowii II mud ill Airwia 



FJSRHAIIENT DlfiPL.\CEiaEIjrrB OF THE OnOUNDBl 


21 


It will bo obaoiAed tlint Ihioe poiiilA uc dclaiminod oa tlie eostoin line neni wmwi^ 
to iho fanU to ciiablo m to diaw the lino lauly wdl and to oxlcnd it to tlio laull at 2/ 
(fig 6) We liavp but tvo points dotciuiuicrl on tho wiotpiii lino nnm iho laultj wluoh 
me not enough to doluiniuc llic LlunaeUa of tlio Imo, but a thud iioint h dnimiiiinnri 
fiom tho Inct that JD' muat be about 0 xnetois lioin JD', and are can thcitilore diaw the 
ucstein line lauly acU also Its gcncinl foini la like tliat of Iho onntuiii lino, but ita 
cuivntuio iB bORieirbat Ipv> Thu u prolnhly in poit duo to tho foot Uial tlio loidka on 
tho antoin aido of the fault oio moie iigid than tiune on the ca^loin aido, for foimei 
inovemonis on tlus fault ha\o laisod Uio wmtcin suk iclatively to the caatoin and 
biought the moio iigid eiystollino loeka ncaior tlio auifoeo 

In fig b - O'O* -09 motor, that la, half of 1 8 iiietoiH, tho total relative dia- 
ploeomont of A* and C bdiraon tlui two Miivoyx; and unco OFBF n a htUo loea than 
half tho total dip, on account of tho gioatci iigidily ol tho woHtoiii locha, wo may mU- 
mato It at 28 loetoia llieiofoie Offl'oqualB 1 0 nietoi^ and OFBF u 1 17 liinca (JFff, 
and Binco tho euivcB A"BF and A"BF aio both euivn of olaalio distoition of tho eaino sub* 
stonoc the aiiglo at BF muht bo 1 47 times that at * Wo can moasura the anglas at 
in fig 6 and wo find it 1/2,600, Uioioloio Iho anglo at A* u 1/1,700, uniilaily wo find 
Iho ang^o at D* to be 1^,000 

We con dotminiiio tlio farce neopvwy to hold tho two aido^ togothoi befoio tho rupture, 
whiohmuatexaotlyhavo equaled tho atnrnwhuh caused tho bioi^ Thofneopcraquaie 
contimator la given by the expiowon ns whoio a n the caollieicnt of sHioar and a » tho 
aheor, meoaui^ by the anglo at 0 oi B* foi tho wntoin aide of tho fault, oi tho an^ at 
OmLFtmiim eastern sido Wo aholl aeo fmlhoi on that m tlio myatolluio looka below 
tho suifaco tho attain woa sonuiwhat gicatoi than at tho suilaeo, ao that wo may aaaumo 
that tho anglo eoiioapoudlng to BF lo^ down nuy be an high as 1/1,600 

ThoospeumoutaofMcwiis Adiuiuaiul0okor*givotliovnluoofiif^gianiloas2 X 10** 
dyiua pm aquaio eonuinelcr (8,900,000 pounds pm square liioh)i tl^ofoio tho fbieo 
"Twsfmiy to piodueo (ho odtimatod dntmtion at tte faxdt-plano at a abort dutaneo below 
tho auifaoo la 1/1,600 of thn, oi 1 88 X 10* dynes par aquaio contimctm (1,980 pounda 
par aquaio mdh) Tluno aio no voiy saUahctoiy dotoimtnationa of the sttoojBth of pan- 
ita undor puio ahear , tosis mode at tlio WaUn town AiboobI ' gavo values langing botwoen 
about 1 2 X 10'* and 1 9 X 10** dynos por atjuaro contnnotm (botwoen 1,700 and 2,900 
pounda par aquoro inch), but these valuoa aio appoionlly too small, fm Iho apomoions 
wore auligootod to tonaums and oampiowBona as well as to idicar Tim reek at a dutanoo 
below the auiCue would piobably havo a poator rcsistBimo to ahoar on aooount of proBaure 
upon it, and nuneovor it has not boon subjootod to tho changoa of tompmatore, oto., 
whidi tiu suifaco loeka oxpmionoe, so that it probahly has a ahength greater than the 
hi^iBi figure pven Wo muat tlrarafmo ooneludo that foimor lupturca of tlm 
plane wme by no moana ontiioly hcolod, but that this piano was aomowhat loss strong 
than the auiiouiiduig reek and yidded to a smollm fbree than would havo been nooeaaaiy 
to bleak tho solid look Thisidoalaalion^BappaitodbjraoampaiiBoaofthediatBnee 
to whioh this dioek and tho ooithquako d 1886, at CSiailestim, South mode 

thomadvoB fdt With a fault-length of 486 km filTO miles), the ftJifmwia muMtrpakm 
was notioed at Wmiiemuooa, Novada, a distaneo of 660 km (860 mdea) at on^ 
to the fault; whereas tho C^loaton earthquake, srhh a foulthne eartoinly leea Ihu 


■nui 

■fair tairiv dm 
iwhidii 


mioBiiia ii not mftwttr itald. fhadniDiilWiiCtlHilfaMi A*F'dBnBiliiiiMiiiiliBiliiillultival 
InpdiniiiililMiiitKnhmnlMtlnlHid I^iad tliBllBBd IJIaurv^ ^[han mm mb- 
r milir, 11 ttaa diRInaaa b al n imi timn npfwnia tfaa itnln iddod brtwwa flu II in 
nndiimiralraftuUmaCthetotalitaiiBattlalliBaiif tbaliimk, and flu imlti obtilmd 


ra|r a ftuUm of the total itauB at tfaa Hoa of 
BB aot ba wf7 fSr wmag 

uto tfai ■aitio nomanta of Bodu Vtatak D Adaau aad Bniart G Ookw, 
of WidomtaB. PofaUtoUnno 4B. 1000 

' OS lluWatartSwBAamBi, 1800,1104, UBS Wamii«tBa,DO. 
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40kin. (^miln) If 

we Bflwjna that the ▼ifateiions fiom the two dwtuibeiieeB had about the same poiioda and 
iJiMf. a eeitain acecleiehan u lucebaaiy for a ahoek to be feltk we find that tho ampli> 
faiilii ot tho vibiation muat have been about the uma at Boston and at Winnemuoea, fbi 
the two ahoeka^ lespeetivel}', aa the ampklude would diininnh mveiMdy ab the distance 
fu il^ Chailebton but much moie alowly foi the Galifomia eoithquaka on 

account of the length of the fault-line, the amplitude of the foimer diatnibance muat 
have been many tunea aa gieat as tiiat ol the lattei at the aame diatance fiom the oiigm , 
andthomtenaiiy muat have been veiy many timagieotei pet unitaicaof thefaull-piane 
for the C^AiTpwtnn eaitlMiaakB than tm the Oalifbiw eai^uake 
Hie above ealoulatum of ab eases ajqdiee eepemally to the region nmth of Bon Rononoo I 
to the aouA the ahp at the faidt-line waa, m pdacea and perhapa for all thia pait of the 
ikaltt aomewhat amdler At Wn^ ^ alip on the faulHilaae m the tunnel la given 
by t^ ^>»< ginabm sa 5 fwt, end the weat aide waa ahiftedtowaid thenoith (vol i, fig 42, 
and pp 111-118) Thia la a eoee of elaatu rebound ae at otha parta of the fault The 
ehonoter ot the matenal in Ibe tunnel and the numaioao aacka m the auiiounding moun- 
tom, one of which ahowa a lalabve dnfit oppoaita to that gcneralll) ofaaerved (p 86), 
ibbH ua to evpect mme oi leaa ureguloiity m the diatorbon ^ the tunnel, which la eonr 
filmed by the hguio Hie groateat on^e ai sheoi muat be aomething mue than half 
the dip at the fadt-plone divuled by the HuHiuftA over which tho dutatian la diabibuted, 
tba gives 3 6/5,lfl0 or 1/3,000, appraaimately The angle of diatoitioa la appoienlly 
slightly less ^e than furtliei nmtli The amaller dip m the neig^boihood of Odma, a 
little south of Son noneiaoo, may be due to the pai tiol idief of ataam by the eai thquake 
ot IfiOS, for It shows that tJua i^gion waa under lesa ataam at the tame of tho n survey 
than the legum ftirther north 


IHB WOBK DOR BT TBB BLaSllB SXBUBBB 
We eon dao deteimina the work done at the tamo of the niptuie, it la given hy the 
pioduct ot the face pai unit area of the fault-idone mulbidiad hj the area of the plane 
and by half the dip If we take the depth of tLi fault at 80 km ?13 6 nulcs), the length 
at 480 km (270 miles), the aveiago shift at 4 meters (18 feet), and the force at 1 X 10* 
dynes pel square centametei Cl«480 pounds pei aquaie meh), we find for the wink 1 76 X 
1(P* eigs (1 8 X 10" foot-pou^), m 130,OOD,000,000,000,000 foot-pounds ' This eneigy 
waa atm^ up m the loek as potential eneigy ^ daatae ataam immadiately before the 
rapture, whn the rapture ooeuned, it was tnnafonned mto the kinetic energy of the 
moving moash mto heat and mto energy of vnmtaoaa, the first was aoon ehongod mto 
the other two Wlun we oonaider the enonnoua amount of potenfid eneigy auddenly 
aatftee, weaienotourpiiaed, that^ in qnte of t^ large quantity of heat whadi must have 
been devdopt on the fanlt-idane. on amount was tronatoimed mto eloafae vibntaons 
loiga enough to acoompliah the gnat damage naultang fkom the earthquake and to dioke 
the wholo world so that seiamqgiaplia, almiaat at the oatapodes^ leoonled the ahodi 


£b ■wMwtwtwE what fureea ooold have oansed the alow dlqdaoeinenta whudi brau^ 
about the otroina enstmg m tte regum before the rapture^ we note that gtovify does 
not aaem to have been directly oetavsb aa the diaplaeBnientB wen preotica^y honioutBl 
Auj fane eaept gravity ooiJd oidy luree been qiplied to a boundary of the rqgum 


‘ItHpntelifatbBSIhBiaaauniiBatiemiiH not uoduad at all parti d flw taidtpliiia ud opa- 
■agf not mac its aadi, bat ahan fha leela bnin at ona ptaaa, tba atm waa tbiewn ibmib aifauaBt 
paiti and fha ftaotaia thaa auiiid akaw, utbu wavtbataaltwHpndBlCriiiadaioBdiiamwfliBait 
awiM n()Hvl r 1iH*a basB. Itaia amHwaboa laadi aa to pat tba namam stm at thiai gasTtwa 
Iho nlar^vrnm^taBthidlrtarbflnartbandk 
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moved Time is no diieet evidenec that foraeB biought into piny Iqr tho general oom- 
pienon of the raith thiu cooling oi othmirisa were mvolvcil, foi Ihoio is no ovUenoo 
that the siutoce of the eaith wu dimini<diL by the fault It n liuo that tho surv^ 
did not e\lend over tho wludo Inigth ot the tanltj and thoiofoio aio not decisive on tim 
pomt, but so tar B8 they went thqy show an e\tciiuon of tho icgion between San Fraa- 
oiBoo and Monteiey Bay, between tho uiivQya of 1861-1S05 and lQOll-1007 

A btiong^ dicaiing foieo would bo piodueod along tho fauH^lano by Inoos making an 
angjio m die neighbnhood of 45" with it, that is, by nthm tomsiona or oonipioBBionB m 
directions lougjhly lunth and aouth at east and west, w by a eombmation of ^ two A 
tension alone eoidd not have caused tho lupturo^ foi then tho sides would havo boon pnllod 
apait, an east-srosl eompieaaion would have biought Mount Diablo and the FainUon 
Idnnda neater tqgothei and would havo lovoiaod tho obaeived lolatlvo movomenta on 
opposite sides of ^ fault Tho suiveye, altho not onliidly deonavo^ are against a north- 
Bouth eompieasion, and, mmeovor, the ekstie distoilion aooompanying a eompreuion 
which could piodure n liaotuie 485 km long would not havo b^ icstiiolod to a lone 
OKtcnding only 0 or 8 km fkom tho foultidano A ahoai oveitod by foreea paiaUd with 
tho faull^ano on tho eaalein and wesloin boundaiioa (whieh is oqiuvalont to a lunUt* 
aouth eoinpreanon and an eaatweet tonaion at tho boun^ioo) with no teaaLanee at tho 
imdot aurface would have piodnood an even dioating stiain thiuout tho rogion hotwoon 
thorn, and alini^ lines would havo been ohanged mto othor aliaight hnca, exactly as 
ooauiiedm the oqioiimniBdBBcnbed above and illustiated in figs BandO Anadditional 
compresBion 01 tension in any duQOtion would not have 
altnodthnidiaiaeleinlio Smilarforeesonthooasti'ni | 

andweatemhoundaiieBwithfbieeBatthQundQiBnilaor ^ a 

iQSMtmg tho movemmis would have produced somo 
audh dialorUon of tho atiai^ hno AQ into A*0 as m 

drawn In flg 10 Tho tondouy to tuptuio would bo 

greatest at A' and C and least m tlio im^boihood of 0; It la ovidont that aueh foteea 
eodd not have piodueed a lupture at 0, and tho dlaplacomanti are not Him tho dra* 
phraamenta ofaaeiW 

Tho only othor boundaiy la tho undci surfacp of tho moved re^on, and it is hore that 
we mnet suppose the diatuibuig foreQB apidiod, and they must ho diatiibulod over this 
Buifuo BO u to pioduoo tho diatoiUono otasmiroiL 


Non — Mr Gdbert haa auegoBtad a modlAcatlon of the oqMnmoniB doaciihod above, 
instsad of makug tho cut, whiehiepments tho iknlt, all tho way thin tho jdly, ho soggastoa 
that It extand c^y a p^ way thiu, and that it would Ihni moio noady nqnceant the 
tnio eonditrana of the earthquake fault This waa tiled, but the Jd^ waa not abong 
enough to leaut the foreea devdopt dumig the dmlneemant and tna break was quleldy 
exteaded all tho sny thru the jeUy It li not difllealt, however, to lae what foteea would 
be develqpt under thoae cuenmatMiaea There am two aaeBB. fli eh auppoBe' there araata 
a oruit a lOBon pnatacally devoid of daetacity, in wfawh oidy vucoua brace can 
aappoaa the laidt extenda to due regran, we than come beak to the leat caae eon- 
Baoend, aappore the daetae ohenoter of the reek extende wdl bdow the lower 




be devdopt nndoi 
below the oruit a 
ae^ and aappoaa 1 


cuenmatMiaea There am two 


ro aaeBB. bah aappore there araata 
f, in wfawh oidy viacoua breea can 
ran coma beak to the leat aaae oon- 
rook extendi wdl bdow the lower 


depth, even the 


aantuund 


the buh aa net aa thay were wifhm ita 
lunita let ne oonaider the natore of tha diatortum {noduoadm thu oaea. Wa dull asp* 
poBB the rock under aleatu duBiiiig Btnm, and idien ue mptore ooontB, the duaang fanre 
aorara the faulhnlaiia^ idueh upheld tha atnb, are airnnued and the rode telma a new 
powtum of eqmlibnam niidar the new b re e a btought Into aetion, In eudi a way that the 
inibea Ima AXXT' (Sg. 11), atnidit ]aat ba fa w the rupture, afteiwarda tekaa the poutaon 
ATTO D'fT'. Bdow the lumt of the bolt no ehange tahae plaoe. but the onund vertaod 
plana thn ATITT' bai been farokan and warped, adraniig no dupleoeimeiit bdow the fnlti 
nut naduallr ineneuiig iti dutortran untd it oaneeponaa to Afr end at the aadeee. 




let ne oonaider the natore of tha diatortum prodi 
reck under alaatu duBiiiig Btnm, and when uio r 




tha atraln, are aimuned and the rode telma a new 
' b re e a brought Into aetion. In euah a way that the 
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An elemanl of the wifoee a, on the enatein ode of the fault, hns been dis^ced to a' and a 
Teitioal hoe, ofo, thiu a hoe been dietoiterl into a"o' bv an elnatie ^heai Hie foicee pvalld 
mth the fault aebng on the dement in its new postion aie a oheaiing foira to tlie bouth- 

e^el on ita noitheostcin face, one 
to the noithweot on ite wulh- 
ireatem fiee, one to the ooilh- 
ueot on iti uiulei ouiface due to 
the dieoi in the veitaeal iilane, 
fot enuilihiiiim the eum of Lheue 
must M leio, theietoic the dieai- 
mg Ibiee on the noilhcaetoin face 
mutt be grpatei tlian that on the 
onuthwebtein, thibielationhdkla 
toi the whole length of the line 
D'C', theeheaiingetiebBeetheie- 
fbie muet beoomo gieatei m wb 
leaie the fniilt-lm Ae the 
Btiain% aie piopoiUonnl to the 
etieewe, the eniiatuie ot the 
line D'C' muet become gieatei 
tiie further we go fiom the fault, until we leoeh the boundaiy wheie the foicce aie 
applied Thia le tiue wlielbei the fman vo tan^ntiel floreea applied along a boundai} 

K allel with the fault, oi a goneial noith-^uth louipieaum and an eoat-weet teneion 
I ourviqy^ howevei, on the eoet wde of the fault, whmo alone th^ aie auflieientlT ram- 
jdete, diow that the cuiiatuie of the dietoited bne was gieelMt neai the faultrhiie, tliqy 
could noti therefon^ bo due to a gieneial eompicwm and ovtanaon nor to eimple tan^tuu 
foioe^ but the dietoctuig foieee muet dimiiuiu with diolanee horn the faulthne, thie eould 
only hdd if they weie applied at the under euifaoeu whieh biingi ue baeic to the ooneluaion 
olieedy leobhed 
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Let ue Buppoae the etraigbt line JFOS in fig 12 to repi e^ent a line at i ight angln to the 
fault m the unattamcd oonditicm , let thn lino be eloelv dietcn ted by the apjdied foioob into 
the All! line WAOCB just before the mpCure We havo heietofoiB only conBideied the 
legum faelwam A and C, that la^ between Mount DibUo and the Eonllon Idanda, but we 
nowevtondoui coovdeiation to the whole legummovod It n evident that the dnplaced 


a 



no u 


area muet have eomr hnut, the euivcye only coveted the legum between A and C, end 
thaefore thiow no light on what ocouiied at gieater dietoncee fiom the fault Thne n 
no leeaon whateiei to bdieve that other lupturee and dips oceuiied outaide the legion 
between A aiul C, Iheio le a giadual diminution of the inteneity of the fdt dieturtence 
OB the dblenoe Aom the fault iniaease^ with the exsepbon of the Baciamento Vall^, 
whne the di^inmeoaeia entirely noeounted for by the allmial ehoiaeter of the giound, 
ihuvindicatingthatthewhdledBtuibanceoiiguiatedmtheonefBiilt The gieatmtenaity 
m the Son Joaqum Volley may poeeibly be due to o local nptuie, but tlna lice only 
oppoBite to the eouthern pait of the gieot bolt and does not affect the genenl oigu- 
montt which le eepecially npidieable to the legum north of Son SVaneiwo We oonelude 
therefore that the dieploeement gioduolly dies out to the we&t of A and to the eoet of C, 
tho it may continue ka. a very great dKtonM, and we oauine that the hne of diqdaeo- 
mantbeoMnee aeymptotio to ^ undieturbed line TFOff at eome distant pomts, TT and B, 
whidi would be ehoiaetenefae of any (tasplacement gradually dying out The Bhiianng 
ferae at any pant of this hne le prpportuinal to the shear, which equals the on^ at that 
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point whudi fha line with its oiigual unetiainod diicctum We have leprobented 
Uic value of this foiec hr the hioken lino TVffLIPB m fig 12 Slnitiiig at TV whoio it b 
leio, the ahcoiing foioe bocoinm negative, that is, it is diicclcd in a aoutlualy diioctmii, 
leaching a nqgative maumum at ff, whore the dibplacemcnt eui i e has a point of inllartioii , 
it then diminidus in value, becoming aeio at ^,wliciio the disiilocoinciil ouivo ib paiollcl 
with ita oiiguial diioclioii, it then ineieoaea lapidlY in value, loaohing a poutivo mavuuum, 
L, at 0 , the point of lupluio, tho ahaaimg foieo to the cost of tho iiipluic lias somewhat 
the anmo laluo it has at an equal dibtaneo to tho wesl, tho s|yinmcli> la not loquircd 
Tim total shoaling foice which we haie doloiinined is not tho foico applied at each pouit 
undoi oonaidoiation, but b equal to the aum of all the foieea applied to the ooat oi wesl of 
the point, the octu^ fbreo apidukl at each unit length of tho lini. b piopoilional to thi* 
diAmeneo in value oi Iho told Jmuing loico at poiata a unit disloiire npaiL, that is, 
to tho anglo whuh the line lapiesenling the total shniiiig foioc makob with tho hno WOS, 
It 18 lepicsonteJ I 7 WGDOFHB m fig 18 Utattug wiA a 1010 value at Tl', it fiist has a 
small ncgativD value but bocomoBino ogam at O, it then hocomob positivo and moicBsea 
toamoxnnumntDiWlieiolholinoaft^&hea hnsapomlof mfiMlioii — and dies donn 
inpidly to nio at 0, whoio tho total ahcoi n a luavimuiii, it has bonmwliat similar but 
oppobito vdues to tho coal ol 0 
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Without maisliiig on aeeuiacy m uiidl dotaih Uio full lino lu fig 18 duiwa in a gonotal 
way tho ndobvo distiiliutum ol Urn Ibiecsi, appliud at tlm undor sido of llm movod iqgbn, 
which bi ought about tho Gdiloima caiLhriui^o 
nuidbiiibutionof Uratotdduwnngfoiccsdiowu why mlQOOthoio wBBnolHaa]i at tho 
IIoywoidB fault, whom tho break occuiied which eaiK^ tlm oaitliquako of 18GB Thn 
fault IS about 80 km (18 8 miles) oast of Urn San Andioea fault, and tboioforo m tlm 
noghboihood of C (fig IQ, wbmo Urn aaivqyB dotoctod no dN^bmeiimiit lotaUvo to 
Mount Diablo, m thii region, oa Urn figure bIiowh, than was pioctmallty no dioanng feme, 
and Umrofoio no tnoak ooconod Em tlm nonm loaaon tbeio was no ruiiluio at &o Bmi 
B iuno fault south of San Elonoboo Olia &ull la 4 km 01 6 inilos) east of tho San 
Andreas fault and at that diatanco (fig 5) Ibo ehoaimg foreo waa onfy about aao4blnl 
08 atraiig oa it waa whora tho luptmo aolually orouirod Wo have sera that tho oHosUo 
atiaffl waa pKobaUy oeoumulalmg for 100 yean, it la qmto poaBiblc, then, that the 
eaithqiiahe of 1808 perliallv loliovod iho abam for some dntanco aouth of San EVaaowso 
and that theie would havo boon no fraetuio m this pmt of tho San Andreas fault If a^ 
dilumd abaina hodnot boanthrownon it by ihoiuplure of tto fault-plane hirtbarnortii 
It 18 to bo noboed that the diatanoea Ihm O to A and from 0 to C, bqyond whidh no 
distortion of theiodkaoeeniiod,wmopiobablylan tban 10 km (fi milaa),andthedl8tBiieaa 
00 and OH, over wbioh the diatmlmg foroea sraro dataibutod, wuo piobeUly ton or mmo 
tamea oa greats ond the total ana over whuih tboy wmo applU wea many times oa gnat 
os the area of the fMilteuitaoe, the applied fo r e ea wmo thenfme oonaldenfallly 
per nmtaieatiion the dmanngfaraeB at tbe fault, ftn tfaeaumof oIlthflBeftiioaBoneaoh 
aido of the fault-fdaim nniut havo equaled the dmaimg face at plboe the nodi 

dmaimg foiee at 0 or ff, due to the di^t ravene ourvlng at this pabt 
Aa dragging fonca ora appbed at the biee of fim cniat thciy have a wimnwit about 
iti oenter of gravity wbioh la balanced by the moment doe to atronger greater dmaia 

near the bottmtim near tbe tiqi at the pofarta <7,0, and (fig. UQ; and hnaiatdifiigr- 
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entdistanreB below thaeuifaoo whielh meetnight and at ii^toaglen to the fault when 
the lock was unstiainad bocame distorted m diftoient dapeea, the diatoition from the 
aoifaoe downwaida being somewhat as shown in fig 14, wheie the thiee linob illustrate, 

in an exaggerated waj, how the distortion ot etiaig^ 
Imea vaiiea from the buiCdco (1) to the bottom 9) 
Both the eheaimg atrain and Iha atiength of the loA 
uioioaae with the depth, but the rate of neithei ■ 
known, the depth at wl^ the rupture 6ibt oooun la 
the de^ at whuh the sheoimg etnm beoomee too 
It ■ pretty eeitam that thia would not be veiy near 
the aurface, and also that it would not te at the lowest part of the eubeequent faiA, but 
Bomowheie between those two pomta, tor, whciever the rupture began, the atiain must 
have bean inei eased on all ndin, the baetuie must have been extaided downwaida as 
arell os in other diieetions, until tho stram was generally lebaved Tho determination, 
by tune obseivationa, of the oiiguin of the eailiest distuibanae and of the begmmng of 
the heavy ahock place them between the aurfaee and a depth of 40 km (26 milea) 

THE UfllUBDriOV OB IBS BLOW DIBlJyCSIIEm 

We have no infoiination regarding the absolute dlsplaeemente of the land at a distance 
from the feultlme, we merely know that idative draploeemeata oeounad betweon the 
auiveva of 1661-18U and 1674-1002, and also between 1674-1802 and 1006-1007 We 
have foi the aoke of aim|diuty aabunied that the legums at a distance from the fault and 
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great for the rock to withstand 
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on (gipositeddsBaiiqiaiienoednaBily equal and opposite absohitediqilaeementa, butthra 
HontndlyuiineeeBsaiy It lapoanUa, indeed probable, that the region on one aido of the 
taiiHaiidataailioitdiBtaiioeframitiemalnadBtatiaiiaiy,andthat^ dowdiqilaeanientB 
srsre all In one diicetran The bet that tho saatem side was above, and the weatem aide 
below the seorlevel, does not m the leaBtmdioatewliioh Bide lemainedatatianaiy, butthe 
ranatanoy in length end direction of the line bum Mount DiaUo to Mbidio euggeets that 
theeastemaldasraaiiatdisidaoed, for rtaeamB improbable that, if this aida had moved. 



Ab is 

the diOaeBmentesroidd have been BO needy ahke at the pointB mentioned that no ehenge 
could te detested m the hnejorning them Under thaaesumptlon our curve of dodBoe* 
mente tikes the form ot the full 1 im m flg 16 msteed of tbet m 6g 12 The curvature 
of tfaulma between d and C IS the eemeeBm the fonnercaae; totheeeatofCthehnaB 
Btrai^andatBomepauittotiieireBtofditigKnmdhMitauDBtaunedposibon The 
totd dieaniig farce ^epreseuted by the taruken hne b fig 16) his praetleally the eaina 
vahies ss m the fbim esse, enept that rt dies out near C, snd the epplied fimes per 
unit irea Chill line m fig 16) do not differ matenilly bom the fbiner eiee emept 
they do not estand futher eaet thin C 
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A F088DU OBUai OF THE DBFaBlini& FOBCBB 

The leawniiig so fu has been atiietly along dynnmie hn»« and ihe icrailte may bo 
accepted a ith bomc confldaiieo, but m attempting to fmd the oiigin of tho foicea whidi 
plowed the detoimatum we base boon atudving, wo poaa into tho logion of apcoidation 

Tho iheoiy of laoataay, which hoe been shown to bo tine on luoad linen by gcodelio 
obeeivations, lequuoa that thoie bo flows of tho luatonal at homo dnlanro bdow tho but* 
face to iaa4]iut the cqudibiium dostioycd tho oiosion end tioiupoi latum of matoiial 
atthoBuiface Thin auggeala that floas bdow thenurfaeo may have been tho oiigm of tho 
finoen wo have boon caoNdoiing, tor as Dr Hayfad haa pomtod out/ ouch flows would 
exalt a diog on the mataial above them Ibo uoitatie flown aio ^ duoet icaidt of 
giavify and UuueCoio easily undeiatood, but no aplanalion has been found for the flows 
auggobted oa the oiigm of the foiecs in the coho under oooBuloiation, novel thdon, oatho 
fmeoB must have been eaeited at the Jowm omfaec of tho moved iQgion, it 18 WDith whilo to 
deteimino the i^iaotei of the flows which could have piodueed theao fmoos, and leave 
to fhtuie ohaeivatiana tho decuiaa as to whoUun th^ leolly enat or not Without 
oBsuming eioct picgioitionality bolaroen the flow and the disggmg foieo it cbmIBi sro 
eon say that tho flow would bom tho oomo diioctiona oa the foice and would ineraoBo and 
with It Theiefoio the flow can bo mfciied ham tho diagram of Ancoc in figi 
Uoiullfl JhthchiatoaaothcycansiBtof a floar to tho north between fraiulO, and a flm 
to the south between 0 and ff , they would not be umfoini, but otarting with a aoio valuo 
atOaod^ithcysraaldineroaaotomaiziiiiaatD'and J*, aiuldooicoao^^ntoaeioat 0 
The ferae be t ween W and 0, U and £, would not be due to flows but would bo duo to tho 
ranatanee to tho dufdaeement of that pai 1 of tho must by the umliaturbod material bdow, 
this dnplaeemcnt bung due to the drag of the flows noorm the fault) tninamlttod clasU- 
eoDly thru the eruat to these ipguas, this n indicated by the ravms^ curvature of the 
line of duplaoemonla in flg 12 The pnnciiflo (tf eontmuily srould naturdly lead us to 
suppoae ^t the flows wmo oornioclod bqyond tho noiUunn and southom ends of tho 
fault, these parbanB of the flow would be so fsi apart and sranld have so dun t a length In 
eompaiiBan vnth tho pmtuRiB flowing north oi aoulli tlint thou ofloetssrouldboidaiivoly 
inaigmAaont Itmay 4 gNiaiihatihiaQ]saBuggastionhoioorpoipolualmollain,batthiB 
lanotao, onataadtyflowBaramcloBcdcuQaltSjanditlBantyinoaMwoBliaiilddisnigaid 
the neoeuity of a propel supply of onoigy, that wo ahould foil into tho fallacy of porpotuil 
motion 

The line of demarkataon botwoon tho northcily and sonthflily llom nerd not nocoBBiully 
lieenaetlynithafaulthnQ, butaufflcuntly ncaritfbi thogioidngBihaaiIng finoo to ranch 
thebmitingatisngUiofihezoahBatthatpomlboforoitdldatotherpomts; norlsltnoo- 
craaiy to Buppose that the flows nmamdthcr constant matioogth or in padtioa; thsooD- 
tisiy secBDS mors probaUe; for if, as is natural to aupposo, the fonaa whidi eaussd tho 
csrlhquakaB of 1288 and srara of tho ouo gencid dhmaotor, the isgum of graatast 
diaar, that a, the boundary between the flows, must havs been In the nwghboriiood of the 
Haywards fult, about 80 km (186 ndlss) further east. In 1808 Indg^, the dufdicO' 
iDBiitawhidioooairedbatweeiittofliattwoanrvByBliidleitoaBomeiriiat difiaent dntif- 
butum of the 8ow from that Buggasted to eqdaln tho later diaptaecnusits 

At first thought we mi^ suppose that the movement of Mount Tsmalpois far opposite 
direotloiiardstivo to Mount DisUo in the two intervals betsrasn the surveys would indt 
cite that It was on opposito sulei of the boundary dufrig these intirvali respostlvdy, 
but this would not ncpiimiJy fdlow During the whde tune that stos^ wen bsfaigMt 
npiUponitawsstof CmovedtofhoimtiliwrilirBqMattoit, this rdstlvs movemeut m 
the aeeiad interval Is lopiBScnied on the esstam side of dm fsdt by the distsaeaB between 
the Imes and m flg 6; end if we oonsider the ourves In tho Agon oe dmflar 
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oin va, it can be &lum n that then distanoee aie a little len than foui-tentha the obwii'ed 
dutanc(> between (*1/ and Cf^, at equal divtances fiom the fault The obmved 
nutheily durkcement ot Blount Tnaialpan beteeen 1874-1802 and 1006-1007 woe 0 58 
inetn , its noithoily dniilaccment between 1874-1802 and the beginning ot 1900 muat 
have been about 0 22 metei j and theietoie lia actual ooutheily movement at the tune 
of the oaithquoke muat have bean 0 8 loetn , and the oppoaita dieidaoemoatB of Mount 
Tomolpan m the two mtei vale would have oecuiied indepfludeatly of the bhiftmg of the 
undeigiound flowe 

If iihtead of ooDBideiing the dieplacbmenti loq^dy eymmetiual and m opposite diioe* 
tioDB on oppouto eidce ot the fault-hna, we piefcr to oonsidn that they were aJl northeily, 
the coodiboDB aie leptenntad in fig|i 16 and 16, they aie Botafied by the ouppoution of a 
bing^, imtheily flow extending foi aome dietanoc to the ei^t, incRaamg to a maximum at 
Dud diminishing lapidl} toiaomtha nm^boihoodof 0 (bioken lino m fig 16) The 
Boutheni foioo between 0 and C would be j^ied to the leantonce whioli the undeilynig 
mateiial would ofiei to the dnuflaaemoat of the moat abme it ' 

■ Ur Biilw Willn, on Hcount of tha bin ot tho noontua nugn boidaiiw tho FUeiflr (Xean, 
tau ooDoliidairtlut tho bod of Hio oocnn ii apROdinc ind oRnnbiig uuMt tho lanf Ho thinhi in par- 
bcnlor that then n n nnaal oubeiubao flow towu u tho north wiiihi miild pmdueo otaunt ond ou th- 
qaoLeo atom tho vwfim oooit of Horth \nenca Souno^ lOOSL vol zrn^ p OBB 
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THE XDVEKEITS BBIOBB AID DUBDID SAKTHQUAKBS. 

ThofcdlovuiButhoeoiiocptiQDof Uioavenbi loading up io a Iceloniooailhquiiko and of 
the eailh-movcmcnla which take idoco at Uie lomo ^ tho lupluro, ae dcnTlopod the 
obeeixataaiiB and study of tho Gslifoiiiia oaithquake and by tho eomijaiison of thoeo 
obeervataone with what has beon obui vcd in othor gicat oailLquakaa. 

It n impoBnblo for took to luptuio without Hist being subjcclcd to diutlo stiains 
gicator thm it can mduie, the only imaginaUQ ways of lapidly aothng up thnan atiaina 
me by an oxjdoaian 01 t^theiapidwitlidrawol, 01 nr-iiitiiiiniiffn^ pf matfiiiJ bdowapoi- 
tionot tbeaual Both oqfloucnia and the lopid flow of indltoii lock are sMciatod with 
voleanie nupliona and with a ohm of ooithquakoa not nndw piownt diacuasion, alneo 
eaithquakoa occur not anocutcd with vbicanio action, wo eoi^udo that tho crust, in 
many pai k of the coi Ih, is bang alon ly displaced, and the difiaonoo botwoen dibplacomcnta 
in nei^bonng icgiona aota up ^atio atiuua, which may bocomo gioatar than the rock con 
endue, a lupluic than tahea place and tho atioinod took robouuda »wdni ite own elastic 
slioaea, unld the abam la hugely or wluilly ibliosod In the majority of eosca, sueh aa 
when thae la agonaal diflacnhal elevation or dotnoaion of nfljwmmg anas, or whuo thcic 
010 housontal displaeeinenls, tho doabo lebounda on oppovLo aidoa of tho fault are in 
oppoailo duoefaona Tho dimobona of the dow idobvo dtaiJenomonle on tho two mAw 
id the mptuie and of tho doabe lobuunda, all of which oio piaeboally pmilld with «Mmli 
otha, may be vatienl, hmiiontal, a wiHlmnd 

Hie audden diaplacanonle, whi^ occur at tho bmo of an oarthqiiakn, on wmflnmi to a 
aone withm a fow kilomcbna of tho fault-jdano, boyond whidi only tho dlstuiboncoa duo 
to doabe vibiatuinaaiQevpaianaed Thodiablbubanof Uiodishntlonof thoxockaltho 
bmo of the Galifomia outhquoio ahowa that tlio daatio lobound canioqiiQnUy tho 
dosbo dieor was greasy concenbated noar tho fault-plane and wan imieh lodueod m 
Intennty at even short (^anoca bom it. Dim conconbatioa of tlio shoai brought oboula 
aboin auflioient to cause lupluio afku a comparalivdy amoll idabve dnidaeomont of tho 
aunounding reguua, if the dicar had boon more uniformly dnlnbut^ over a wider 
leguni, a loigar rdabvo diajdacement would have boon nocoauy to oauao a lupbuo and 
then would have been a gieotcr dip at tiio foult-idano Thereforo, oltho it b quito oour 
ca vaMe that regboa at a dia bm o e opoxt of, let us aay, aovonl turn 20 km,, might be 
rdabvely ibqdaeed and aet up a stale of abam in tho broad Intmvaamg area, it 
would be ncooBsoiy that the rdative cfaspbeomoids of the AatMt legions iJionW be at 
hast aeveial bmea 0 mefaaa, m ordar that thaattniBlMiMM hannmn ginaf wniing li eauaft 
a rapbue, and if the strau wore leas Hnwiwitratort than it was in OaliEunia, idabve 
diQilaaementa would have to begieaba stall ItmonlyuthsoaaeofveEylaigeeaithiiuakas 
that a ahp aa great as 0 matem occus, and we may therafore infor that It is only in the 
case of laige earUMpiakaa that the sudden daabe rebound b oppreeiable os for aa 8 or 
10 km, fremtiiefHdt-pbne 

The rupture doea not occur dmultaneoudy at all parti of the fauH-plaae, but^ on 
aocount of the doabe quditlaa of the reek, it beguis m a vwy limited area and apnods at 
a late not nirfwrtlng tte vdodty of nnnipnailonal waves In the nek. 
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We drauld expect thit the 4ow icoumulatloa of xtaain would, m geneiBl, neeh a 
maTiimim vhIuo Biid btiDg aboiit A luptuio 01 a oogle, oompantn'dy ooiiow fauh-MiiB, 
and thib ih piobably what oeeiua loi the majozity at tootonie earthquakes, but it n quite 
eonceivable that the etiaina ehoidd hocome so gieat along two oi moie aepanted aonea, 
that the vibialaciD^ set up hy the i uptaue of one, flight be sufflaant to hq^ the ruptuie 
of the Beeond, oi indeed, that the lehef of Bbain at one might cause ndditional etiam at 
theothei and thus cteit the inptnie11iae,tho this saemb improbable if thqr are as much 
aa 20 Oi 30 km apait But it doee not acein posable that laige blodm of the eailh’a 
cruet could be ^ud^ly moved aa a whole, if the matanal undet the block dowly aanlc, 
the daatioily ol the lock would allow Ibo bl^ to follow, atill resting upon the aubstmtom, 
and only a lone between the amking aiea and the Bunoimding iqguma would be dubtically 
strained and expeiienoe a audden elaatia labound when the mpture oceuned, and if the 
amkingateawaioliuga,theuiqgulazityaf thcmasementwouldpcDbablybnngaboutiup- 
tuiea on difieient ai^ at widely diffiaent tiniea It ahimtedrqgumdioaldfaedevaM, 
exactly die opposite movements would take plare It muot not be infaiied, fkom what 
haa bew said, that email nairow falodm, from a few meteis to a few lalometem m width, 
may not be laned or dropt aa a whole, hut they ahould be lookt upon aa email Uookn, 
fmming a part of a ain^ fault>a»ia and playing a veiy ininoi part m the ganeial die- 
tuibanM of the eaithquake 

The Umo-Owan caiihqiiaheof 18D1, the Ibunoaon eaithquake of 1906, and the Cali- 
famm earthquake of 1906 ore good naea ot earthquoLes piaetually xnth a ongjle bult- 
lone, wheicaa, the gieab eaithquake in the central part id Japan m 1806 raaultad from 
fiactursnalangtwoiciughly pazBlULlault-idBnaBl5tol8km apart, and the intervening 
zqgioa waa diwated 1 to 3 metem, one of the frartures was eonaideiahly longer than the 
other, and theie ■ no evidenee d any eomieoting fraeturaa, whidi w^d aeparate the 
elevated region mto a Uoek, the faults apparently die out, oa faults usually do, and 
the eUwation diminibhes towaida their ends and Onidfy disappears completely The two 
fiaetuiesoeeuirad at about the same Inna, but no datcrminatinnaswre made anct enough 
to show that they oceuned aunultaneausly The dinipily deOned arsas in Iceland over 
which the eaitbquakea of 1806 weie acvatally felt sogBsat that they were due to the oet- 
tling ol Bueosenve Uoeka, and this ideeia stroigtJiaoed hy the bat that tfaeregum la deprcbt 
and aqocated fkom the hi^wr adjacent region by a fault But the desenptioa given by 
Dr Thoroddaen * doee not indicate that ^inAvidaalanaB mentumad are boimdedl^ 
faulty nor does ha odduoa any evidenee that they sank at tha tone of the dtoeka, the 
ho does deaciibo some large fisauRBwhiehnnamousevenl of them Iceland la actavely 
volcanio, and tha deseriphons of it auggeat a vmy mofaile eondilaon not br bdow the aur- 
faee ltthiaoanditaonieallyexiata,itsraaldbemudieaaierfaraiackatofonnBtapproiia- 
mately the same tone and birek up the eruat mto bloeks there than In leglanB whine the 
eiuat leste on a fimer foundation 

The elevabane end dnprawnona about Tikutot Bay, JUeaka, whibh Mesem Terr and 
Uaitm have deecnbed aa dun to the eorthquike of 1809, Btrosi^ suggest the movement of 
Uodke,* but the> did not hndevidenoas of bullmgs on more than three Bubs of nhloidc, 
end tbaA in only one matance, tho it must be noM that thsy were unaUe to examine 
mme then E vBiy lumted area and eould not deteimme when ^ Imee of fkaeture ended 
It keems paenUe that the duplaoemsntB they desonba nn^ he aooounted for fay an up- 
sroid pimmirq with oi sntfaout a oa mp r o e non m a dneetion runnuig nortilHiorfliweBt 
ud BMitlMaathBaBt 8wdi a p r o ae u re and oamprearian would bend the nbka mto an 
areh, snth the eaifaee under tenuon, and tha luptun would ooour when thii tanmon 
leanhed the ebeiigth of the look, the rapture would begm at the nufeae and 
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extend downnaide, ami the ende of the bioLon loek uould fly upwanb, juet as do the 
emta of a atiek bokmi by bending, and an open hv«uie ivould bo foimcd at Uie pimcipal 
fiactuic, but along the aide aacln tho idMivo elaatic itibounth niigjht m oppoute 
diieotiona and the pa]t« mig^t lomRiii in ooutacl The pimeipal fiaeluio would bo th«t 
in Diaondumtment Bay, but no soundings ha\x been mado thmo to diMovm the oustenco 
of a finue Fiaauna and diaidaccmonta ol Ihia ehazaeter, due piobnUy iniuely to com- 
piensum, but on a veiy unall boalc, havo been doaeiibod ' 

We know soiy little about the inteiui of (ho oaith oi of tho oiigu of the foioca whudi 
pioduco oueh gicat dionges at tho ouifaeo Gicat thiuat faulk c\iBt whudi Indieato 
tangential eompieniana, and noimal faults, which indioato expansion Qroal uplifts 
have oecuired unaccompanied by oompeEaions, duo, appaionlly, to vortical fncca, and 
the Oalifoinia eatthquale has emphonaed the eautoiioo of hmiaontal diogs below the 
Giuat Futuie atu4y may leveol ftneca apidiod m other wave, but it is not gmng too foi 
to say that whenever luptuiea oooui, th^ leauH bom elo^ sliain, and tho nrffiwn 
movements produced oie meiely doatic rounds, and moiaovm, oscept m the caao of 
eoithquahea eonneated diieelly with vdoanic notion, tho sbains have not been aot up 
suddenly, but on giadnally developed Iqr the abw displacemenla of a4|aeont aicoa 
And seven earthquahn eauaed bj whiwmfl stiama, vutieal, hotiaontnl, or oblu)uo, 
wheie the doabc nbounds are in oppoHle dirootion on opposite aidoa of the fault, which 
ramomm contact, wiH be moio common than those duo to tho tenalonal alrama idbond- 
ing, where the daebc idbounda aio in tho anmo diiootum and a gaping flosuro IB oponod 


Aa straina always peoode tho luptuio and oa the atiama aie auflieiently great to bo 

oBOily deteoled befene the ruptuio oeoma, in oidor to foiosoe toetonie ooi^uakea it is 

merdy necotoaiy to doviBo a method of dctonnining tho oxislonoo of tho ataama , and tho 

lupturo will m gmunal occur b tho noigliboihiiod of tlm lino where the atcalna 010 gieat^ 

or along on oUmlsiilthno wheie the rode IS wookost To mcaamo the growth of atnina, 

weshouldbuildalineofpiaia, any a kilometer apart, at light ani^ to the duoetion which 

a gadlogiaBl naminatum of the rqgian, or past apeiioneo, indualos tho fault wdl take 

when the niptuio oocuia, a earofbl detmmmation liom time to turns of tho dlioetlons of 

thehnes jomingBuoeeBBive pieiB, thou diifeienooB of lovd, and tho esaot datanoe betwoon 

them, would reveal any atnuna which nn^ bo devdoplng along tho region tholmo of 

piers eraoBaa Li the coaeot vertical, hoi laontal, oi ohli^oBhoan, if tho BuilaoolioeomcB 

ataoined thru on ongb about 1/2000, wo diould oapoet a ataong dioek It would bo 

noeesaaiy to atait with the look m on unatmnod eoaiditlon, this oould loadily bo dono 

now in the neighboiliood of tho San Awiii— fault. The monumenta oot up dooo to tho 

fauhphne (vd i, pp U2-U0) weie not jdaeod with this obgoet m view, but with tho 

object of masa onng actual dips on tho ^ fanlthne. Meoauna of tte daaa daaenbed 

wirald be ea rtw maly uaefal, not mtj for the puxpoae of piediotion, but dbo to reveal tho 

nature of the eazthHmovements plaoQ, lead to a better ondeiatandingof 

theoanaesof earthipiakea Ij— rfwflnrto^ ydiiiahi fl i^ i« i!niwn«*im i finM ^ 

by the aimtJer proeess of dotennining^ from fa"** to the direotionB of 

Iknlkmld^htdilNiae and Mbniit Diablo from Mount Thmolpala, fay this means northe^y 

or aoutheriy movemanta of 1 foot of either of the fint two rolatave to the thud 

oodld be deteoted, and we diould know if atraina weie being aet up m the intonnediate 

region, fantwoeouldnottallidieretlientnlnwaBamaiiiniimiiortowiiateitentHinay 
■■■ ■■■■ ^ 
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It Beams prabeUe that a my long pauxl will daiae befoie onotiier impoilant eaithr 
quake oceuie along that put of the Su Andiaaa iilt which bioke m 1906, foi we have 
seen that the ^tiuna euiaing the dip wcie ptobaU^ ecouiaulaPng for 100 yeua Thne 
have hem no seiious cuthquiikn lopoited along tbs put ot the iift^ except at its aouth- 
em evtiemity, aiuce the eountiy hat been occupied hy white men, altho strong eulh- 
quahn have oeeuiied m naighbuing leguuia It wemt piobablc that moie conaietent 
lesults nught be obtameil leguding the puiodieity of euthquakea it only the euth- 
quakeb oecuiiing at exactly 1^ aame place wue contideiad m the buiea The Mmnna 
outhquake of DcoemlMi 76, 1008^ aeema to have reuilted horn a movement on tho great 
fault paa^ing thiu the Stiute of Meeeina The last stiong movement at the same place 
seema to have oocuiied m 1783, tho the nAknan earthquake of 1006 may have been 
caused bv a moi'emont on anotbei part ot the eome fault 
It IB quite poeaible, howovei, fm atrong earthquakaa to oecui on neighboiing faulla 
aftei ahoit intuvala The luptures of the Haywude lault in 1808 of Sui 

Andieaa tault in 1006 aia a fan e^ample, tho the utuval la lathci long The Icduul 
euthquakea of 1800^ alieady ittaied to, illualiate this much better Five stiong 
bhocln occuiied within fifteen daya, but they wue central, not m the same legmn, 
but in i^uma auceeHSively moie and moie to ^ weal 
AVhen a rupture oceuis, the elastic lobound may cuiy the aides of the faidt beyond 
then poutums of no atiain, and the fiiotion may tempoianly hold them theie, oi the 
fiiction may be so gieat that they do not entudy reach Iheae pontioub In either 
caae farther ahocin may be expected betoie long, but thqy ue apt to be ali^t, and 
ue more likely to oonbUtute a/teMkoAi than Indqiandant earthquakea 
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CEMOES n THE LEIOTH OF LIRB. 

IniliegoninBldiMUiiJtioiiBotthorault-liaeciiibfahown UiaLwhcnUio ruiJtuioooouircd 
theie woB a xmo ot voiying widUi bcLwooa tho bhillmg aidn whioh did nol poilakeof 
th pn ■im piw inm'emciitB, but was luoio oi leu duUnlcd Iqr the Bliouing Coich lo whudi 
It vaa aubjertad Tho oxiataiee of Uin aono in aJluvium oi disinUgiBtcd lock may bo 
nv pijinaH ovon tho tho tauU wcio a ahaiply dohiicd ciaek m the uiidcilying Hdid lock 
Let ua auppon that the aliaight line ADC in tho look (fig 17) had been bioknn at tho 
fault and Hic- piaimH uto Uio two paita A'ff and D'C' If tlio olluvluiii onuc biiltlo and 
with httle plaaticit^’, it might bo biokon ond dr»pIacod in tho aamo \ny, but it it vmo 
piufciiA, aa It would bo if it wme to airnie o\tcnt oompo>«d ol clay, a pait of tho diaplaeo- 
ment would be aceomidiahcd b\' shraiiiig dntoibon, and tho olTsct at the faullrplaiio 
would bo loB thu that of the undcilying look CIom lo the rook tho disjdaaumont of 
Uio alluvium would bo vmy noaily the same as tlial of tho look Oinoa 1 in Uio figuio)i 
at gieatm d*iitB"*”i howevoii tho diatoition in the vcitioal piano would make lieolf fditj 
tho ofi^t would bo loBB, and tho diifdaccmenl would bo dhtiibutod iiuno like tho linea 2 
Tho alluvium might bo ao thude oi plaatie that it would aullci no luoak at tlic auifaco 
ai ffng Uie faullrlinob the wholo dibplaeomoiit being dialnbuLod like line 3, thw aeame to 
bo tho condition which piodnoea tho oeAofon pAoaa 
of the fault-tiaco m veiy wot allm ium,oa dcaaibod 
Ml Gdbort (vbl i, p 00). 

Bpeoial phiWMWfuina wolo exhibilod in Uin aone 
of whtifcTim i diatortum which mii^t aafnly be mia- 
undoiatoad, but which can ho azplBincd fully on 

mtinliimin.nl pimiUlda 

The lone wae m aomo {daces only 2 to 0 foot 
wido, m othoiB bovoibI huiidiod yaidb ^Vlu»o it 
aaa bioad tho Uuft was divided in aomo oaMS 
among a numbei of eraidaj m othoia it woa di^ 
bibutod mmo oi loss evenly ov'or tho lonoi in all 
caaoB, we ^vo a aono of gieater oi Icaa width 
Bubjeoted lo aheoi , let ua mo vdiat oorapieBBioDB 
and H^fafnwmnn take {dace in it Let IF and B 
(fig 19 ) be the eoatein and weateni boundanea of 
the aheoied aona^ whoee widUi la Z and let TF move 
a HintMiwi I, ehert m eompanaon wrth Z, and lot 
on other lines paiallol with the boundanei alio 
move a liinfamnA pinpuFfcMwinl to tlwic diatozice 
fiomf IFJFwillbethediraebonidthiainotiou, 
the line Be, whieh makes en angle a with 1FJF, • bolng pooiiive to the light of IFiF, h 
shortened liy on amount of, and tho aimpla geometiy of tho figun obowa that tho total 
niinpfainiii g etiuoli I nw ■, mmI Hob 11 independent of the length provided oidy that 

♦Imliiin Hii liiinn imfc mntomnlly nliMig n iSn liiiniitMm liumgthemntum, tllll H| In gonoial, 
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equivalent to vying that a must be email m nompaimnn mth Ec It u evident that if 
the line had the position Ed^ whine would be lengHieiicd fay the aame amount 

that A: la ehorfanied 

Suppose we etand in the acute angle faetueui the sheaiiqg lone and a line ciOBbing it, 
If the hne la on oui lott, as in the pomlion a (iig 10), we eay it eioaseB the none fiom 
left to n^, if it IB on our i^ht, aa m pouLum h, we uy it oeoms tiom ii|^t to left 
For the eamo Imo it males no diltaieiice whethei sre aie m the poeition a oi a' With 
thiB oonvention we oan atala that if a luio cioms the ahaued aone bom left to nght, it 
will be duntened, it born ii^t to lett^ it anil be lengthened, and thia la tiue snthwt 
any eompieesian of the eheaied aone at n^i anglei to the diieetion of the movement 
The total change in length is aero when the hne la at ii^ an^ea to the direotaon of the 
ahift, and la gieateet when it appioaohos paialldnn aith it 

To detemnne the change m Imigth pa umt length of the hne we must disule a eoe a 
byAorl/sina, whlehglvebCi/2Z)Bm2a, this la a maximum when a oquahi 46", thme 
is therefcia a tendenny to toim open craaks eicesing the acne bom left to light and mak- 
ing an an^ of 45" with ita dueotion Hub dueetion would he modified fay pieesuie oi 
tennon at itght anglm to the aheaied aone, oompieBdon would make anialler oiacks 
mma neaily at nght anglee to the tiend of the fanh-aone, tenamn srauld make them 
laigpr and moie neaily paiallel with it The veiy general evntenoe of aaeka making an 
angle of about 46" with the diroetum of the tault-tiaee ahowa that thino waa neitiiBr 
eompiesBion lun expansion at light angloa to the taiilt fin at least a laige pait of itB 
eouiae 

If the Blieaiod aonr is ao naiiow that a line eioaaing it is bnilmn and the two ends 
eepaiated, aa in fig 20, il a dioitenod oi lengthened by aa amount s' eoa • 

It may happen that a pait of the movement ik eoneentiated along a naiiow eiaek and 
a part is distiibutod over a aone on the vdea of the onck, bo that the atiai^ hne 2 in 

fig 21 IB changed into the two broken linen, 2', 2' 
A Imo mceamg the aone bom left to nght will 
be duntened by an amonnt equal to the aum 
of the dioftenings at the oiBiik and m the acne 
of dutnbuted shear, that Vi I7 (ii + 4 + s') 
eoa m, and a line arassmg bom ikt to nght 
would be lengthened by an equal amount 
But Cl + + 1 ^ — a, the totd Bhift of the 

boundanea of the dmaied aone, ao that we 
can aay m geneid, a him erDenny Ae ahevad 
toM film 10 la Ttffit ia Anteimd, and aim 
aomof /nm ngU to hft la lanpAaaad, by aa 
oaunuit equal to Aa told rdatuo daft of Om 
homdanm if Su mm Mulhpliad by Aa coaiaa 
ifUmaadoangUbehimaUmhimandihoihindumifAetkft U th^on we meoBure 
^ ehorteniiig or lengthening of a hne ciosamg dieaied aone and the aeute angle 
we can calculate the amount of the ahift, whethei the ahift be ooneentrated m a nanow 
oraek or diatiibuted over a wider aone 

qncna n tbb obooid 

Let ua apply theaa aunpla leaulta Whan the Bhift la ooneentaated m a nanow aone, 
only * ^ ^ wide^ fheie la more or lean demohtion, withm the aone^ of a fence or other 
blqeot that may enaa It* and the broken ends of the fence leeeive an ofieet sAloh givea 
a meaauie of t^ ahift The turf m audi a nanow aone is torn m a dunotenatio way, 
at the b^HwfHg of t^ movement the turf ■ lent mto otnpa by onokB foimed at ng^ 
an^eatothehneofgrBnteBtBtietdung, thata,tibBoiBdaBad^Btaqnoftnif betwen 
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thHm would tisnd ibout noith and south, as tho fault luna about noithwest The aub- 
aequaut movemant aeama in many plaeea not to have obhtantad thu anangamnit of tbe 
tuit in atnpa, whidi is ao ohaiaotanatio that it indieataa the poaition of a laultrtraee 
without pcwibdity of orior, and ahowa tha duoobon, tho not tho amount, of lha nlativa 
movement of the aidea Its appeaianee la shown m plalea 10b, 30d, 48d, and it la 
ahetohed diagiammatually m fip 18^ 10, 90, vd i* An inteiCBtmg example n shown 
m plate 06a and fig 67,iig)reaantmgaaaiialiaiy faultatthoMoiiclliaiieh, thaduoetum 
of the diagonal ciadln acrom tho i^ ahowa tlmt the nniflinaatein aulo moved lelatively 
to tlie imthwoit, a diieetion oonliaiy to the movomont ofaaoivod daowhere Thia 
unevpeetod result is confirmed I7 the ollaets of tha tonoca boidaiiug tho load, a putnie 
of the light-hand fenoe n shown m pinto Ola^ and a moaauio of the oUbOt ahowa a relative 
movement ot 8 76 IM Tba aiunnaly la local and appanntiy vmy auporfioial, as it 
does not appeal m the tunnel whioh a neaity undm pomt obanvod; the tunud ■ 
ofiaot luni^ly a ahoit diatanco to tho coat ci tho auxiliaiy fault * 

In plaeea t^ sufaaequent motion has ao brdeen up and ao confused tho eaith oloda 
that ^ regular Hiagiwial emeha have been obacured, in jdaeea a ali^ eompcaalon or 
evtenwon at light anj^ to tho fault has entuely ekn^ the maokB 01 made otbeisinora 
neaily paiaDd with Uio fault, but it la auipiiung how genanally tiacea of tha diagonal 
oraola can be seen whan they an lookt Imr Thoy aie h^uently deacilbed by the word 
apbmliByiig 

If the ahearad none rona along a ilope, gianty aeti as a tonaum on the higher part of 
the lone, inoreaaingthetcndenqy to foim aaidni and making them more neaily paiallol 
with tha faulfr-tiaca, m the lowm pait it produces a eompnneion whieh tends to pievent 
the foimabon of aachx ^Hua n tho oonihtion noar Ban Andieaa lake (voL z, p 08) 

Othei oraeka weio made which appaienUy wme not due to the ahouing movemanli 
in alluvium whieh we have been eonndciing, eomak audi as thow In the Point Bayea 
ragum and those on Black Mbontam(vbl i^pp 76^107) seem due to a general ahattoimg 
of the mass, and may be cauaed by vibiatiny motum (vol u, p 40), olhon (vol i, 
pp UO-lOO) wlneh aie noaily paralld with tho fault may m some caaea bo due to tha 
topography, and m otheis to a small rriatiVQ upthruat of one nde of the emek 

In all paita of this report apeaal ethirta have been made to distinguish balwoen 
omoka and dialoeationa due to the actual rupline along the faidt) and those due to 
landdidea, the aettlmg of unnonao l idated material, the dumping of iivcr bni1i% the 
efteota of vibmtuma, eto This diatmotum u very Important fai older to mterpret 
carxeeily the true movements of tha underlying 


Ihe (batrlbutaon of diear over a Inoad aono la wdl dluatnled by tha distortion of 
fences, a number have been deaeiibed m the pieeodmg peges ud dluatmted fay photo- 
grmpba and figures, we may infer espeQulIy to figs 16^ 81, 89, vd. z In aome oases 
snninaliaB ooour, whuh are probably not leal, but whidi may be due to a miamterpietar 
tomoftheobaervabona, m fig 98, for matanee, the fence on both aulea of the fsidUme 
la dragged m the anme directum, with dufts of IS foot and 6 feet 8 mehas on the two aides, 
respeotlvdy, at a distance from the bultJine there la only a very amdl, rdabve dla- 
p l aeammit of the opposite aides, tins la ao opposed to the gsnerd dbametar of t^ dla- 
plaeamenta that it probably does not mproeent the true movameirta In fig 88afanoe 
is rcprsaented aa having bm distorted to the sooth on the aaBtam side of the fanltb fiv 



BEFOBT OF THE CALIFOBNI^ BABTHQUAKB OOllMiaSlON 


a length of about 1,800 feet ThetaienoevuleiioeliiattliBioaeof dntnbutedBiheu hod 



eueh o bieedth in tbh nei^boihood, and nuneover 
the Hwplfjmiiwit. at the tenoe u u tte wiong diioo- 
tioa to be explBuied bj thn meaib Noi can wn leEei 
It to dtttu inbound ob desoiibed on pogob 17-20 loi 
the on^ at aheu would be mote then 1/600 oi shout 
7 mmutsi ot iue, which is much gieatei than can be 
allowed The displacements of the fence aiemeosuied 
tiani Its mteiied aiguial pobition supposed to be a 
btiotgjht luie, but we oia not infoimed how thn oiigmol 
pontion wa<> doteimined It would not be peimisbible 
to infei itb dueetnin liom tho oonbnuation ot the 
lenoc ontbide the eastern stone monument, ond if the 
leooide of the ongmol buiv^ e^ the magncbe diioo- 






ite ea 


te tion ot the luie, on impeifeet knowledgo ot tho mng- 

4 netie declmalion and in^tiumental ciiois (if the Ime 

V" was lun with a eompasBj would eobily oeoount toi the 

M \ deviation of 7 mmutee between tho piesml line and ite 

> suppobed oiiginol diioLtum It seemb piohaUe theie- 

||5I| I foie that the tiue distoitum wne confined to a com- 

3 poiatively shoit length at tho fence Theio seomh no 

I ^ oleei explanation ot tho bow-bhoped dibtoilion ot the 

K\ V' fenee m fig U, uideas the fhnoe oiiginolly had this 

31 A “‘“P® 

j UBv Filaietoe Sfi-inidi wiou^taion pipe of the 

/ -j ■j ffji Spiiiig Vol^v Watei Oompany inns neoi the toult tm 

VJ ^ dutvicc ot two milft mnthwesl ot Bon Andicos lake 

I and cioaees it toui tunes (vol i, p 05) Tho map 

1 / (fig 22), taken ftom the lepoit of Hi H Schusbler, 

^ ongineer at the compoiiy, hhowb the location of 
^ ^ company Begm- 

^ J ^ noithwtet tto pipe ozosses horn left to 

^ *** ^ Small filawl^ Canyon, and tho angle between 

- Jl pipe and the tault-luie is 20”, the shorlening of 

T K _ _ the pipe m 7 feet 8 inches, and the ofiset ib 16 inches, 
*' / I corieaponding to a total shift ot 8 feet^ os deteiinined 

/ <h by the fbimcda on page 81 

r-~ t ^ ^ mtamation about the bieok at the 

I |c next cnesiiig, horn light to left^ end about a mile 

Jr distent, the pipe luns nenily paiallel with, and olose 

to, the fault betwem these erasBings and Buffeied many 
} ruptuzos, in one place it eomplet^ ctdiapsed 

, / At the next uossing (^, veiy near the last, the 

\ to n^t at an on^ of 15”, it 

I S woe oni^t m thiee ploees, the total ■tiwpfawiiiig bang 

Ite oa 0 feet 8 Inohes ({dote 50 b and p 00, ved z), this oor- 

nasponds to a shift of 10 feet 

The pipe sgm craeMs the bult near the head of Son Andreas TaTh^ fnmi to 
left (G), end woe pidled apart m two plaoee a total of 0 feet 8 mi^ ^date 60 a) , thie, 
with an olfast of 6 indieB, indicates that the an^e between the pipe and the fsiiilt was 
but 8 6” 
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A half mile aoutheut of Pan Andioai IaLi tlw pipe aoan tlio fniilt lor Uio hat tame 
(A/)i fiom left to light at nn an^c ot (IS” (vol i, p 1(X )) , it eas ciuilit and ahortonad 22 
inches, 100 feel to the noith it waa uuaht ogam, tho compunuon theio being 1 Foot 
The total riioitening, 2 fed 10 inehc^, coiiespondt to a iJiifl 0 76 feel, aa the idiifl at 
tho toult-line wu onl} 20 ineluh, a imil of tlic bhoai muat havo boca dibtiibutod 

Noai tho noitlmotein end of Ciystol Spiings Lake the 44-uiiidi Loeki Cioek. pipo ciouoa 
the fault-aono fiom left to light at an angle ol (iS” (lig 22, 0 , and vol i, p 101, fig SO) , 
it nas ciusht at lour pointa, and pullixl npul 8 inehiA at one point, the total ahoiUniiiig 
ms 50 26 inches, thn ooiiospoiida to a total ahift oL 11 feel 8 uiehes, tho gieatoi pail 
of which nas di'^tiibutod 

The ahifta indicated b3' the ehangoa m length ol iJio pipm nmaL bo lookL upon m many 
enam as amallci tliaii tho tine ahifl, toi many olhor iiipUiiea ooouiicd, whidi aio noted 
in the lepoit of the dlncf ongmoo of tho watei eoinpany, but of which no doloila have 
been given 

Evracn ON ozHEM NnocrnBEs 

ThotwobestosomidoBof oombmoddioilcniiigandslrclohing aio huniahtl^tho gate- 
well on tho shoio of San Andicoa lAlra and by tlic flumo and the wastowar at tho 
aoutheasloin end of the lake, tlicy bhow the exhlmco, at tho aamo plaoc, of ahmtcning 
and stiotching m diOoiciit diioctiona, altho theio n no indication of a oompicwon or 
oalensionatii^taiiglatothefaiilt lliogato-woUnassliolohllnadiiOLlionN 70”W. 
and ahoitoncd at light ongloa to tho stiolching (vbl i, pp OB, 00, ^ 86) Tho duee- 
tum of the fault-tiaeo la about N 86” W , so that tho duccliona of gieatnt atiotehing 
and shoitcmng malm an^ot of piaetieally 45” with tho diiaotioiiB of tho fault HVom 
the Hoale of tho flguio tho btiolchmg la found to bo 8 foot 4 inehta, whieh oorraaponda to a 
dnft of 4 foot 8 imdica Thia is km than Iho thift in thn pait of the fault and eonfums 
tho cvidoneo, fuinuht by aoeln in tlie giound, that tho diooi wna dlatiibutod ovoi a 
gioatm width than 18 fed, tho pojobUon of tho dionioter of the well (86 foot) in tho 
dnootion of gieatcat atiotcl^ upon a line at n|^t anglos to tho faullrtioee 

Tho Loeka (heoL flume, a44^nah wioughUion pipo, enhaea a pail of tho ahoaiod lono 
fiom light to loft at an angle of 16” (vd i, pp 00, 100, fig 80) , it was pullod apnil 
4 fod, ooiiebponding to a ^t of 4 fed 8 inehos If tho pipo had oiitii^ oioat tho 
dioaiod aono, it would have indioated a gieatai shift, whieh ooold not havo been h»n 
than 7 fod at thia pomt, ocooiding to (ho disiflacomont of a fonoe diowii in tlic aaine 
figuie, tho flume paswb thru a oonorclo culvort and eontmum to flan Aiidicaa loko, os 
thia pelt of iho pipe and oulvurt weio pnialld with (he diroobon of Hie Bhoni, lliqy weio 
uninjiued 276 fod fiom tho bieak in tho flumo a ntiangiy bufll buck wndawnr 
tunnd oicnea the dicaied aone fiom left to tight at an an^ of about 67”, ito genat 
aliength pieientod it fiom bouig entnely dcbtioycd, but it was emsht at the faultJine 
and ^mtened, tho the amount won not measuiod 

The enamplM given diow veiy deoily that toe toortonmg and atrotohuig of hnea in 
the fault4one wna not due to any gone^ expanaum or oompreagan eauaing ohangea of 
aiea, but to dieoi , and toe ehoiaetei and amount of dionge m length of any parfeunilar 
hne depended on toe direction m whuh It nod toe fault-Boim and toe angle It made with 
toe duveticm of dnft, ao that, m same uuitancaB, of two lines cnwmg ^ faulbaone at 
toe same pant but horn oppo^ aidea, one waa bngtoened and toe oUier diortonod It 
la quite pobuble that theie wae, m iflaoea near the saifaoe, alight «!«■"■««■ or oom- 
pnaaion at nght ongleB to toe faidtpfane As pantedout (vol i, p TQ the fadt-jdane 
can not be eonbidand a matbematuol plane, and toe moveoient mubt have eao^ a 
digjht aepamtion of toe aidea m places near toe surf ace, wtneh may be mdieoted by toe 
tiendfc-fm of toe fault-tinae. It ■ difficult to undemtond how toe two aulan cd toe 
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fault oould be mado to appiooGh each other fa the rqgum of eolid rook at adiataooe 
below the auifaee, but it la quite poeaifaile that the nune unconaolidated mateiial near 
the auifaee mi^ be ahakan togetlwi hr the An lUuabation ot thia may 

peihapa be found m the eompeaana ot the tenee and the baggmg ot the telephone wiie 
whudi craaa the cauaeway dun hetween the Ciyatal Spimg Ucea, appiommatdy at 
light an^ea to the fault (vol i, p 1021 

The duvtening of the lailway tiadk hy 7 uudies between Wn^ and Alma (vol i, 
p 11(0, ft diatance of 5 mde^ ean haidly be lednied to diatnbuted diear, the tiaek baa 
many ourvea and tuna m placea b\ the adea of ateep mountam dopes, and a dight 
dul^ down of the roadbed in plrnm mi^ straighten thetiaok anfliaently to ahoiten 
It by tlui mall amount 
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CEiBAcm or 1SB MOVMu n n. 's 

Whoa llio luptue oeoiurad on the faullrplano, it u pioheUe that the moxoment did 
not begin at the wine moment at all parti of the [diuio, it piobably stmtod in bomp 
limited legion, and tho itiem, bang nilieved by tho bioak thme, wee ooneentmtad upon 
neaiby pomW which gave way, and thna tiio raptuio apieod fiom point to point until it 
extend ova the wh^fault-^one, and it nalMprateblo that tho whole movement at 
any pant did not take plaeo at onoe, but that it prooeeded by veiy iiieguloi atopa 

We can dotamme lou^ly Iho timo whieh would have bom lequiiod Ibi the look to 
coma back to ite natuiol pontion of oquilibiium if it had vibiatod fiooly without Dictum 
The ponod of vibratum of the loek, dwtorted by umpio dioar, as ovplnlnod on page SO, 
IB given by tho evpioanon Tg — 4 whao H, the dialenen Dorn tho fonlUplano 

to whudi Ihe dhtoilion p\lendB, may bo taken av 6 km (37 milos), p u tlio donalty tS. tho 
ioeL,aay,20| andiiibthoaoonieientofiiguiily,fwy2 x VPdyiinpa iquaieconUmetor 
(2, 0(10,000 iMundi per eqiuuo mdi) * With them velum of tho oonatanta wo And tiio 
total pmiud to bo idiout B 7 aooonih, oi tho tuno foi tho lock to move fiom ile migmal 
dnplaeomont to ifo pmitum of oquilihiium ono-fouith of thu, or 2.2 aoeonda TIub h 
found fiom tho oquahon ot the Doe vilnalum of tlio rook. In whieh esM the etnu^t hne 
at light on^ to tho fault u dwimled ao an to bo oonoavo towaid ita posilaon oqiu- 
libiium, but tlio oliiorvalumv iii ftg 6 (imge 10) idiow that tho roek was dtatutod with 
the eonvoz ncio toward tho pouUon of equilibrium It thorabno the break hod been 
ahaip, with no Aiebon at the fiuillr]dane, we ahoold lutve bad vibialJon'i oantolning 
highm hoimoniGB, ui that tho look at (ho fault-piano would havo mado lapid but ahort 
vibrationa back ami loi th duiing tho 2 2 aoeonda noanaaiy lor It to loaidi the eqnlllhnum 
pontion Tina, however, waa not what aotually ocouiiod, amall ahpo took plaee at 
diffaront porta tho lault-plane, and an the roaulta of theao aorooBuvo dipa and Oio great 
fnotuin, aome 80 to 60 aeoonda were leqiurod boforo the rook eoino to net; and even 
then oatom poita of the lodk wore ^gwitmUy atdl hdd In a almlned oonditlon by ationg 
Dwtion, and Dam tame to time gave way, piodnorng the afteiahooha whidh are hated m 
anothm part of the rapmt 

ThemoroorlenBaddeaatartangandatoppbigof tho movement and the Dletlan gave 
nae to the vibrataona which were propagated to a dfatanee The aadden atactlng of the 
motion would produoe vifatataana juat aa would ita audden atopphig, and vibnlaona an 
aet up by the fiutaon of the moving rook, eaaotly aa the vibrataana of a vwHn atnng an 
oound ^ the Dietum of the bow, the atnmg vibrataa altho the bow la dnwn ateadily 
aeroai it, or aa vifantuma an aet up m a flngm-boiri when a wot finger la drawn along 
the edge; in thia oan we eon aee the vibntlonB tnnamtted to the water m the bowl 

VibntionB onoe atorted on prqpogated oa elaatio wavei in the nok and oondat fai 
genenl of oompremioiud wavea hka amqde woven of aoand, in vriiieh the vihntoiy move- 
mentofanyportioleiamtiiediieetiimofprqpagataoa; and of tranavene woven him tfaoae 
of hgjh^ m whldi the movement of the vibrating pnrtl^ la at light ong^ to the dlraotlan 
of prppagatann Aa a rompreanonBl wave advanoea, the man ol nek Ihru vddoh it 
panaan la aubieotad to auoeennvo enmpiHtaniiwii and wxhminoina. 
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CBAGK8 WMBD m IBE OBODID AID THE HBEADIIO OF P1F!B8 

We ean leedify detanniiie the unount of oompieidfm and e^teneum that takes place, 
the nunement ot an earth paibele ib pven b}' Aa expieswm 

wheie A 18 the amjditude^ P the pciiod, X the mreJeogth, t the tune, and x the dia- 
tance, meebuied in the dnectum ot piopegation, tho eompiesuon and svteneion ib given 

BnditiinaxunumvBluei4 2irA^X Ibr a Travewhoeapeiiod tea half eeeond and whose 
vdoatgr b 4 miles a second, x would be 2 miles oi tay 10,500 feet, snd if A vme 0 2 ot 
a toot) the wave would cause sucecbsive coiopieBonb and cvpanMonb ot shoit lengths ot 
look amonnlmg to 1 8350 of the length B e is the eompiemm m expsnsum pei unit 
length and Al the modulus of elastirity, whirh foi gionite with a tico uppei suiface 
would be about 7 60 million pounda pn squaie ineh, the tnee everted la eU, m, m the 

7 66 X lU^ 

case of the above wave, , oi 020 pounda pei aquaie meh Tlua is much lou 

than tho foaeo necessaiy to beak giamte fay etinhing (6 to 10 tona pei squaie inch), 
but the atieoglh of gianito undei tiaaian mubt be leaB than under compievsion, altho 
its valuo IS not known 

Caat4ion, whieh lesemfaleB gianite m its genaal sliuctuie, lequiica four oi five times 
Sb laige a Imee to Inoak it aushing aa by etietchingp it theiatoie seems posaifals that 
the numeiaua eiacks ofaaeiv^ m the legion west of Reyea station may bo due to 
the vibraUona In the case of vibiatioDe paaauig thru alluvium or decompoa^ lock, the 
wave-length will be shoiterj the amplituds gieotei, and the baaking stiengtli much less 
in eompaiibon with the modulua of elastunty , so that we should expect in places, whaie 
theeonditumotthegioundialavaable, avenatadatanoafiomthe eaithquake's oiigin, 
that uacks would open and close at ii^t an^ to the dueotion ot piopagatuni, it b 
to this eauae we must lefei the opemng of oia^ and the piqjeetion cd watei, mud, and 
annd into the an, which has tioquentl} been draeiibed in ronneotion with etiong earthr 
quakes Tlua phenomonon was scon m tho neighboi hood of Balmas (vol i,p 245) In 
vciy unoonsolidated deposits aaeks may be left open ly the compieaBum of tho intei- 
vemng mateiial and watei anamg m the cracka may fonn erateileb (vdl i, pp 220, 231, 
38^), but eiaoha foinied fay ahimping of thegiound, ahho etarted by the vibiationB, aie 
pnetically due to gravity 

Flpob m the giouiul wwe buhgected to similar compesaions and eztenaions, the measuie 
ot the toioe beu^ Be, wheie B b Toung'B modulus foi the matenal of the pipe Ibi 
ooBtsion B lb about 5,000 tone to tho equare inih and with an azteiibion of 1 8^350, the 
torce tending to Euptuie it would be about 00 ton to the equals inch For wionghtaron 
B B about 13,000 tons to the equaio inch and the fnoe developt by the above expeuaion 
would be 1 0 tona, it requires horn 20 to 28 tone to bteek wiou^btHran by teneiim, end 
10 to 20 tone by eiushing, but at the jomta the pipes aie weate On ^ wfade, not 
many pipes m ^ giound were hakn by the vihiatumi^ tho the stranger vifantione m 
alluvial soil muet have broken a number. A veiy good erample b the pipe near Hbimbb 
fvdl i,p 245), wbioh was broken m many plaeee, m aomeplam the ends were eepaiated 
asmu^asSfleet, motheiethey overlaptaemu^aadfoBt, and thqy ahowed that they 
had been hammeied togFther and had not aunpty been polled apart Apipeaeannear 
Alvando bad had the aama eipeiieiiee (vdl 1 , p 806). 
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Li tha mJgiilatwww above we have suppoaed tho pipe eo fiinily omboddod m the eui- 
rounduig ceith that it movee with the oailh, undei iJiib eupposition the eticngth ot Uio 
pipe to loubt lupluic duo to vibiationa would not he chan^ oheiiiig tho thickneA 
ol tho pipe, but if tho pipe dipa in tho giound, ai it might if it wmo vay blioighl lor 
dietancee of halt a woio-longth oi moie, it might be htiongthonod by making it ihickni , 
but it a heidly piactuable to ley pipou btiaj(^t fm eueh diBtanocs, and llimcfoio wo 
ehould not seek to stionglhon pipe^ in the giound by making them thickoi , but Ihi'y 
would be bticnglhencd by adlocling a matoiioL with a laige latio of ik biooking sUongth 
to Its Young'B modulut W'roug^uem pipes would yi^ by ciuahing lothei than by 
tenaum, wheicob eobt-iion would yield fhst by tonaum, but it would loquiio a etionger 
mbiation to pull apoit a east-non pipe than to oiush one of wioughl-iion Ih gcnaal, 
however, the jouita aie tho wcakeat epots and the luptniaa oecui thcic 
The Spiing Valley Water Company sendH watm to Ban Fiaiunaoo thiu thieo pipoa 
(map No 21, and flg 2^ Tho San Andieas (npo diawe diieelly fiom the laLo of tho 
wuno name, altho it stalls at the fault-lino it waa luptuicd at ono place caly, whoio 
it eioean a maish at Baden Btation on a tiestlo The pipe hoio woe wookoned by ui 
e\tciiaianjoiut, tho two ends bomg hold togethei by wirebpasanigovei lugs on the pipes, 
these lugb weio pulled out The loek ot injuiy to tho pipe at oLhoi {daoce shows that, 
where biinod in the giound, it waa quite stiong cium^i to atand tho compiessuns anil 
ektonmans due to the vibialiona, and makoa it piobaUo that tho many iiguiics rocnvcil 
by the two othei pipes, not along tho foult-line, and of whuh wo have no dotoils, wme duo 
to some special eauses of weakness at Iho pointa whoie they ooeuiierl When the pipo 
was buiuid,it waa pieventedtiom bending and was then stiong enough to icniam intoot, 
but wheiQ it was eoiiiod on a high tiostlo, oi on a tieatlo ovtu a soft inoish, bonding waa 
poBuble and its powci of icsiatanne won similar to that of a eolumn uiuloi eonipiosbimi, 
as lb well known, a column yields, not by oiuahing, but by bonding 
The Blaioitos aO-indi wiongl^ou pipe is oaiiiod amoM lAigo ntawlcy Gonytui 
on a high Ucedo about half a mile oast oi the fault (idatc 100 v) , tiin pqio la buiied on 
oaoh hide ot iho canyon, the intcivenuig length bouig 100 feet, ihis poiLion was lirokcn 
into two pieces of piaetioally equal Icnglha which, togolhoi wiUi Iho groalm pail of tho 
trestlo, weie thiown mto tho eoiqron and left wdo 1^ vi^, 60 m 00 loot fiom thur oiigiiial 
position The luptuies oeouiied at iivolcd jomts, the two inoeoH being otherwise mtaot 
It IS eleai that tho portion of the pipo on tho tiosUo must have aolod liko a oedumn with 
fizl ends Tho fbimula whuh most ocouiatoly lopuaontd tho ationglh under thoeo 
conditions n known os Bankino^e tamiila,* and is 


f 

where p IS tho ptosMiie m tons per aquaio Indinocoaaaiy to eauao tho ebUapeo, and/and e 
are canstantB, the fiist dependant upon tho matoiiol of tho oolumn only, tho aooond both 
upon tho mateiial and upon iho ohaiaelei of the ends, Lu tho length of the oohinm and k 
u the ladiuB of gyiation of the crore s e cti on Fbr wioughbsron / u lA tons poi square 

inoh, e u 1 . 80,000 for a pipe with fizt ends, ~ where d u the avenge of the 

inside and outaidQ diometem, no that the ibnnula baeomea 

10 

?- 


1 + 




4600 

The length of the pipe over Inige IVawlfly Gnoyon ■ 100 feet and the diameter 2 6 fsett 
«hnl» (f)\ Afh. M It, 
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aqwe inch Hie oomprenve fonse due to liio vihiatJone calciilited m the aimiple 
m have ueed (aith Young'a maduliia for wioughtplian equilmg 28^000^000 pounds per 
fqiuie inch) u only about one-eighth as gieatk tat at this shoit diatanee fhnn the fault- 
plane it le poedUe that the vibiaiaonB iney have been gieeter, and wildiout doubt, the 
pipo Itself, on acoount of the jointly mnild give aay undw a emaller pieMUie than 
IS reqiuied by the above fminula; m nnat beheve that the pipe yidded hke a ooluinn 
undei compnaion, and the sudden ramovel of the iceBtanea whm the rupture oams 
■Iloaed the deatio foicei to thiovr the pKoea fiO or 00 feet to the side 

The Ciystal Spiing 44-ineh ppe Buffered in the same my wheie it eioet the San Bruno 
maieh near South San Fkanciaco and the Quaddoape and Vwtaeun manhes a little 
fuithei north The trestle idndieu tied the pipe over then maidiea was built on deej^y 
diiven piles The pipe aaa bioken in many places and the pisees Hung 4 or 0 feet to 
n^t and left, the trestle was also demnliiJit, but the piling and its eapping mra in 
generol uniiqt^ In some instances, however, Ihe pipe seems to have bwn laiaed into 
the air and to have some down with auSleient foiee to deatroy the tieatls and oruBh the 
heavj timbeis bolted to the tope of the pdee Ahho the vibrntums m these manhes 
must have been veiy vudent. It was found after the eaithquahe that no pennanent dis- 
jdaoement had taken plane, the pibng had not lost itaahneinent nor its giado 

It does not seem piobaUe that the lateral vibration was stiong enough to brealc the 
pipe and fhiow the puees 4 or 6 feet, the pipe matt have been quite enough to 

> 1 ^ to Bueh vibiataoDB without bieaking, noi la it probaUe that the vmtieal vifaiatian 
was Btrong enough to ihiow dm pqie upwaida, it la moat probable that m have here 
Mgsin to do with eampteenonal vibatume, eehng upon parts of the pipe ae upon columns 
with round ends, foi the ends of the abort lengths of the pipe, overwind the eomprassum 
was Btiong|BBt,weiepiBetiea]lyfiee to turn the email amount required WeeuppoBBtha 
vibiatiana to be oomimmieatad to the pqpe thru the tiestle and to be tianamitted along the 
pipe as foioed vibrahona, with the aame period and velocity, and therefore with the aame 
mveJength, aa in the underlying nunh; tat them wonld undoubtedly be propegated m 
the pipe vifaiabona havug a velooify appiqpnata to tbo matpnel of ^ pipa^ and these 
would in planes oarnfama with the forata vibrstianiiy to pioduoe umiraallly tage foroes 
of eampreBsumandtenBuii. 

ltaihoe*Bforniiilaf(W the yieMing of odhiiiiiiB with round ends becomeB 



With a 44-inidi pipe £/d srauld be 40 for a length of nbout IBO feet, and p, the forae neesa- 
saiy for eoUnpee, than beeamee 06 tone per equammeh, whHhmaboutdtuiieBthepireB- 
aore celoulatd in the examphm have taken above, hrit in thn mBiahre thn irsm length 
would be gieatly reduced, and there seeniB no ddBrultymbebeving that the nompirmumn 
were in ideeee eaf&eient to break the pipe reguded ai a oolhim wrth rounM ends 
(eapeciBlIy atthejomte), andtfaen toflmgthepieoeBtoiheBide Where the ppe had a 
sh^t bend m the veitaal plane theeanpiaBlaairaiddtbniwitiipiHtherihantolheBidB, 
andm tha way risHuheequent blow upon tho eupport u made dw One pieoe of pipe, 
■bout 800 feet looft wee fbund lymg on Ihe ground hy the brohen treiile unoaquied 
anept at iti ends, it must have ndM off ttatreBtibaftK the nppactmg rides had been 
batteiedofF 

Hia San Bruno maidi is about 2 mitafiem the fauMme sad lha other two meiriieB 
about twice aa fsr The inereBst mtensdy of vibmtion due to tiie daiaoter of the 
foundation far more than made up lor the dunhiidit lulensriy dne to dutaaosy u riwsm 
Iqr the dutaibntaon of isoKisnaali on nqi Mb. 88. 
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D WALLS AID GUOmrS 

In Mallet's peat leport on the Neapc^tan eaithquaLe of 1867 ho awnied that the 
woviBB weio popogated thiu buildings ju^t as thru the earth bdow, and oondludod 
that tile eiaelia in the valh were at light englet to the diiecbon of popagalion of 
the waves nam this he deduced the direction at popagatum and the position of the 
focus But the length of buiMingBia only a veiy Mian fnotion of the length of a boiamie 
wove, and in them the pqior conditionB foi the lectilmearprapagation^ waves do not 
oust, so that Mallet'a aesumpion and hia conolasianB can no longer bo ooeoptod Luies 
diawn at ii^t angles to the nocks on the flooi aie pobahly at light onglos to the direc- 
tion of propagataon of longitudinal wavo^ ftn tiioe enoha aie poetically foinied in the 
ground, hha those dsaenhed above, but oiaeka m waUa oan not bo looht upon oa at 
angles to the dueelum of the moi ement, even when no windows oie pi eaent to eauae 
spaalwealmeaBlnaoniodiieetiona Wo shall foim a better ooneeption of the medhamoal 
conditions if we look upon the wave aa divided into two components, one podueuig a 
honaontalvibmtionoftiishaiiseaiidlhsothaaserfaeslvihiatuin If, aa is usually the 
case, tho house is longei than it la hi^, the inerba opposing the motion wdl poduoe a 
honsontal aheoi and it may be shown, the method i^ on pags 84^ that onolia have 

a tendency to foim at on on^ of 46" with the bonacntol m walla lunning in the dmolion 
of the inbiotion, oa the motion la fiiat in one direetum and then m tho other, two acta of 
eiaoha would be foimed at n|^t angles to each other, and each 46" with the hoiisontol 
The verbeol eompanent produem vmiieal eomprenon and axpansionawhidi may slightly 
modify the dinebon of the aaeka Thm la oanetly what was observed, many walls 
evhihitad the double system of diagonal oioeka An. excelhmt illueliatum id Iheao creeha 
mtheSt James nbtd at San Jose lapven by FiafasBoi Omon^ 

Ghimney^ and walls lunning at on^ to tho dircetumof tho vibiafaons, wore 
affected in a different way, they oie high In compiiaon with tium bieodth and eonae- 
quenify were set mtovdnotionsy him long loda As they ewayed book and forth they bent 
and were compnet on the conoavo and strohdit on the oonvex aidos. If this atietidung 
eacoedad the elasbo limit of tho motoiial, a hoiuontal Rack was mode It was in this 
way that dhunneya wae oveitiuown and the tops of wslla and gsblas wme thrown out 
In pnobeolfy on GsasB of bnok walla and ehimn^ the break oeouirod at a jamt and the 
hn^ whidh were thrown down were usually unbroken, but entlrefy detoehod Ihrni each 
other, ahowing that the mortar was veiy wmik Ghliimeya of umfonn tidoknaas would 
notuiolfy bre& at thar kwast ftee pomt, whidh, m the oaae of tho dhuimsya of houses, 
■ fdwre tiny psaa thru the roof , and waDs would break where they oio not wbH biaeed, 
wiueh was usually near their topaoi In the ffMos or at the eoniem ThoMghohfannsysQf 
fsotonoB an neir the ground greduelly in «iiM*Mit Br tiucknam 

fiom tin ground ISP They ^ not besok at the ground, but at some pout about a thud 
of the way up where the bonding moment was greatest m comparinon with tiielr atreegth. 
It by no means foDowa that a broken chimney will fall, m isghms where tiie dhook was 
not so veiy atranp many riunt dhimnaya were broken, and the detached part rooked on 
the lower port without overtunung, the veiy small power of stietdhlngpaBBBBt byfariok 
and mortar oauasd dhfaimqys to break brfore they were BufSinaitfy indl^ to lore their 
halanee and Ml 

BOTAmn M Bf inmg aid m loiAzn w amwis ob tbbb sraRnni 

It boa been a matter of faquRit obaervation that duilng the shoeks of largo earthquakes 
a twiatang motaon is Mt, and after the diook^ dhunneya whidh were not tiuewn down, 
mnmnfii—rfa fflimntflnwi. oP , 010 fauiid to hove been rotated on thou 

■BoD Bsp^U Buttqreti IbrempIlaB Oommtarioo, vnl aHo l,plstBiv. 
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Buiiporla Tbia haa pven rue to the beliet that thne la a lotaiy motaon of the vaiioua 
parte at the giound liLe that of whede about theu axn It ahould be pomted out that 
thiB kiDd of motum cen not exist, foi it could uot be piopagated au elaatio dnluibanoe, 
but aould bioah up into waves of compiremon and dibtoition, which would be piopagatcd 
at dilleientbpaeds and would noon be e^Miatedfiom each othn Umeovai auchamolion 
wouldpiodureienta in the giound, which have not been found, lun hoe any such motion 
of the giound Itself evei actually been obauved WaveBofeIiibticdistoitiondo,hoiievei, 
pioduoBveiy wiiall lotatHma, whose mammum amount, weahaDaee (pagf 1401, is given by 
2 nr A 

the expiesBion wheie A la the emphtude and X the wave4eiigth, with a wave as 

diairtaBlO,0001eet(8km) and an am|ditade Bk laigp ae 0 2 of afoot^ cm), the idom- 
mum lotation would only be ebout 0 25 at a nunute of aie, a quantity fai too amall to be 
noboeoble, even if the lotation weie 100 timek as gieat aa Ihia, it would piobab^ not 
be nolued 

But thcie IB anothei kind of lotation, whuh undoubtedly doea oocm, and whudi would. 
It Bliong enougb, give iiae to the aena^on twating ami would come objects to lotate 
on then suppoita If a swinging pendulum, os it paaaee its lowest point, should leoeive 
a blow at ii^t on^ea to the dueetion ol its moUon, it would umidy duuiga its directum 
ami oontanue to awmg back end foith m a ditteient plane but if Iho blow should bo 
leceivad at onv othei part of ita mofaon, it wouldaningin an ellipse, it the blowweie of the 
iig^ mtenaity end weia leoeived at the end of the ewm^ the pendulum would swing in a 
eiicle 

Two vibiationa making on ongle smith each othei would pioduce juat such an ellipboal 
01 cuculoi motum, uidM they svera so adjusted that th^ ivould combine to make a 
aunide lineei vibiotumm a dueotum between fhetwo, butthiawonldiaielyoeoui If the 
two giouph of eombimng vibrations had difteient petmda, the resulting movement would 
be vciy eamplev, end sve might have totatume fiiat m ana iluectum and then m the othei 
'Hu! kind of lotatoiy motum Uuu set up le not hlo that of awheel about ita axis, but is 
like that of a book whibh is eoiiied aiound m a cucle keepmg the edge olirays pmallel to 
Its oiigmal pontkm We meat look upon the iotatoi> motum of the eaith iqioiled dui- 
ing ceithqueka as euch that eveiy pomt deKiihn au ellipee, each point snth a diltcient 
center, but ell with penllel awes; onl the him connecting near-by pomte lemain parallel 
to their oiiginel duectiona, and do not, as m the case of a wheel, also lotate Eor the 
aake of oleeinem let ue epeak at thin kind of motum as pudM rotation, to dutuiguiah it 
fiom lolations where the vanooa pauxte lotate eiound the same eenter 

We has'B conrluBive evidence that the motum of the earth doling the Oalifbiman eorth- 
quake srae not metdy a tiMind-fio motion in one dueotum, but that the duectum of the 
motum (diengod maikcdly This la shown by the nenaations of obeei vets end by the feet 
that objeete in the aeme place weie thiown m vaiunu direetiona, atatemente that the 
corthqiuke wee a "twister" sraie not uncommon, end sooie obemvna leportcd that the 
motiaa wee fust m one dueetion and then at ii^t ang^ to it, and loatly the eeiamo- 
giapha themselves indumte a oombmatum of aim^ vibmtoiy motuma, this la srdl abown 
111 flmwwiMiingiMn marfn hy ngJa pmiiulum at Youiitville, nil m ell made byEsnng 
duidexpendidumB (Bee Bemmogrania^ dieeftNo 3 ) 

We can pictuie to ounelvea many ways m which movementa m different duectume 
could be pi^uoed at the some tune Suppose, for mstanee, tfaat there srare two dmeke 
oiiffnafang at the aaina plane snth Bome aeModa mtarvil between them; eudi m general 
sronld give nae to oompreaeumel and distortumel sravee, the first kmd tmveb faattf aiul 
henoe outracea the eecond The oompiramnnal sravee of the Beoand ahoek srould over- 
take the diatorticnel sravea of the first ahod m a emiilBr aone Butinuiidmg the oitlgm, end 
as their motaona are at ngbt angleB to eaidi other, sre dundd find panUd rotatumam thia 
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lone A^n, suppoae two diocks oiiffmAtedat difteient ocnteia, thou wavHj in gonoiBl, 
would eioflb eadi othoi at an an^, and we mig^l have mieulai oi elliptaeal motion ae a 
levult of the i»nmiMiiaimw of the two aota (tf oompieeaionol waves, ol two seta of div- 
toitional waves, oi of eadh aet of oompieseioiial with tlie olhei aet of dieloiUonal waves 
Modihcaboiia ot the wave^ on possiiig liom one Lind of lOcL to anothoi would occur 
and give iiae to still othei combiiiAtions which would canes paialld lotatums 

With tho hope of ihioaing lig^t on Ihe piogiesa of the lupluie along Iho faull-idano by 
deleimming the diatiibulion ol lolaloiy effoels in tlie suiiounding legumu a special livt ot 
quobtione was aont out and many anhacia weie received They may be summaiisod as 
follows at a distance, wfane the dioek was but di^tly felt, lolabonswoioiniclynoticod, 
but wheie (he dmek waa ation& even tho many imles horn tho fault, they woie almost 
univeiaal, a numbei of obaen'oib statal that tho dihtuibanoe woa fiiat a simple vibiatioii, 
and that the lolatoiy motion only appealed Idm , no one put tlio ralaloiy motion in the 
oaily put of the ahMk Some, who did not imtieo lotalions, alalcd that the diioction 
of the motion dhangad duiing the diatuibiuicr At a distance fiom tho fault, wluno tlie 
movement waa alow and gentle, the lotatoiycilcct would not bo voiy notiooablo, but that 
It alill existed is shown ly the scixmogiam made at (3ubon City, whore tho intonuly of 
(he bhook waa gicaily ledueed Thu geiicial dwtnbution of puallol lotations docs not 
show how tho lupluie took place on the fault, but moidy oonhiina the idea (bat tho dix- 
tuibaneoatany pomtwaxduoiovibialionaonguiatiiigintnnny pulsof tho fault-piano, 
and the oombmations of those vibiatioiu would cause tho vaiintions in mtonsily and the 
lotationa obauved The wiiUniig moUon ot the slocl sinokcslaek at Muo Lila^ (vol. i, 
p 312) must have been the losdtof a double vibiaLoiy motion ol the giound oombmed 
into a panllol ntataon , tho dastio bonding of tho slaok would eaiuo a mueh gicator 
vihiatum of the top thon of tbo bottom, iLs cvplauu the whole moUon without tho 
assumption of a tilhng of the ground 

III the fimt vdumo numcioub asamplos me given of staluoi, monuineiita m cpnietciios, 
chimneys, etc, which wore lotatod un Uim suppoits by the oulliquake, many wme 
tunedthiuanan^of OO^andsomcasmuehaelSO” (vol i,p SJiD), tho in tho majonty 
of cases the lotation waa loss than 20" In tho ermotoiy noai San Ualacl all cveept ono ot 
tho lotatsd manumenta wao tunicd with tho hands of a watch tluu ang^ ol LO" or loss 
Sinululy, at lAkeput all tho lotaled ohimiuiys wcio tuinod m tho aamo diiooUon (vol i, 
p 188) This phenomenon has long been drwrvcd and oeeuis at tho linuM of all violent 
CHthquaken, it natoially auggata a lotation of the suppoit, but, as baa laion scon, a 
moie euehil exaimnabon of thu idea dioas that it is ontirely untonablp, iiuleoil, Cliailos 
Duam long ago pointed out thatil objects woio turned on llimr suptxiils Iqr tiue loln- 
tions, (he axis of each lotatcd object must bo an axis of tho lotalion, which is a inaotieal 
impoeeibihty Us dfatt thmofoip, was made (o ai|dun the lotation mcidy as the 
le^t of a toanddio vibiatum What la nouMaiy is to piodueo a moment uound tho 
verfacal axis thin the center of gravity 

Three soggEstaons have been made That Mallet^ suggseted that the object may 
not bear unifonnly on ita auppmt, but may oily piess on it in a few pointi, and as the 
prewiiewdlmgcnerdbe dillaent at these pomtsamoment uound theeenterof giavity 
due to the fnebood fames would be product duzing a vilnatoiy movement, leaultmg m 
aiotatuu AHho It may be pooBiblefai small rotations to be brought about m this way, 
they ue probably veiy amall and ummpoitaat, tor it ean eaady be drawn that if the 
hrabonal fomes at the pouts of contaot follow the oidmoxy laws of aidld fnotaon, namdy, 
that the tangmtisl fom are proportional to the nmmal pr es s u res, thon no moment 
around a veitioel ans thro the center of gravity will be set up by the vdnatrans, and it IS 
only m BO far as the ordmaiy laws of fiiobon ue dqiarted bom that moments esn be 

iPynainlraolNuttiiiiiilBi llw Boy. likh Asad UM^vU Bi^pp Bl-10i5 
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pnoduioed For the namiilpiRBuieB must be midiHB to pioduce no moment oroiiiid any 
Btmi^t hne m the pkiie of the pouto of oontact and nninediately under the center of 
gnvitj, otheiwiMj the object, wlien undietuibed, could not lemem etetumaiy If now 
^ we take the etiai^t bna peaallel with the duedaon of mbration, the 
momenta of each factumal foroe about the vertical, thru the center of 
gravity, will be pKqiortioiial to die moment of the eoneeponduig wownd 
foieeabouttheetiBiisbthn^aiidthamfoiBthetfBum will be aero Hbuece, 

^ however, aRnotfl^bodieB reBtuigoaiig4fhuiidatioiiB,likBaBtatnean 

^ ita bau, and the gjiound itadf, on account of alight vanationa in teKture 
4 I 01 fimiiiMw, would not behave hba a ngid bo4y dunng the earthquake^ 

but would have aomeidiat differant movementa at diffeient plecee under 
the houae, in due way it n quite poaadile for a houae to be di^tly 
lotated hj the Inotional loroea bebwem it and ite foundation EvamplM 
ot auoh lotationa an given in vol i, pp 170, 176 
fieeoiid PfofeBBorThamaaChay *haaehownthatifthBvibiatiOQaaieatii^tang^to 
the edge of the leetangolar baae of a nnhimii, cu along the hne jaming opponte ooineie^ 
no rotating mament la devekiiied, but if the dwek liea between tbeae direobona, aa, for 
eaninplfl^ m the dinotum, q/*, in dg. 34, then the ebhiinn tende 
toiookondiecoiiier,andtoiotateaiound it, forthefoioen 
applied at the emnei and aote m a dinotun panDel with the 
vibreibon and doea not paaa throu^ the center of giavity 
Hue la in entim aoeoid with die lawe of medhamee, and un- 
doubtedly aome email ratatiana an eauaed m due way, but it 
iB to be notieed that the tendency le only to rotate imtil the 
edge IB at ang^ to the dinetion ^ vibnbon; if tine 
dueetion la neeily at iq^t an^ee to the Bdgp, dm rotation wiH be emeU, if the direction 
la neariy along die diagonal, the momant produoad wiH be email, if tim dueetion of 
vifamtaon gmduelly chaiigBiv keepnig pace with the taimiig of the eolumn, a laiger rater 
turn im^ aoBumulate. In the caee odhimiiB with cinnilar faaeea, the mwthnH would 
not ap^ at all, and it may be well doubted if any hige ratationa an praduoed in 
due way 

Third The oombinatian of vibntiona at il^ anglee offen a unpler wplMiafanin for 
inyamoaiitofrotatmnBndforanyforaKtf baae Ifaaobjeet,aBareaultof^vibiataon, 
IB mdkiDg on ite edge and le then eubjeoted to a aeeoDd vdnation at ii|^ en^ei to the 
fint,aBtrongmomentwdlbeBetupKidtheob|eotwinrateto, if dmee vibnbona arr eo 
bmri aa to produoe penlld ratatum of the eupporti the boi(y wdl oontinue to rotate 
MkngaadievibratioiiaanBuffieientlyBtroiig OteaneanlynaluBtiiia enpenmentally 
by mema of e duar Reiae the front lege ehg^lyftnm the door by pnmmgapinet dm 
beak, thenpreBeagunetthemdeaf tbedmu, anditwiIlBiiiiigeioii^aboutW^anone 
leg; or, jdeoe a box or bottle on a book, end than rotate dm bo^ keepnig it penllelindi 
itiidf , if dm movemeiit be etrong enoi^ and dm Ihetaon euffieient to prevent elqipmg^ 
dm ofajeet will rook and rotate Urn pnneiple of enat vibrntmoa eeeme to be the 
true eqJaimfaon of dm ratatum in mfletceeae^m all oaem when the rotabonmlaige 
CroBt vibietionB will not be praduoed by a am^ duM& bon a mn^ center, bat e 
protnetad rimok^ or imornemve ahooka from tim mum center, or rimiikB from different 
oantai^ wdl produoe them, that lay they will pnctmltyocenr at tim tone of all laigp and 
important carthquakay for then vdmtaoim uenaPy otijneto at many pofaita and at 
di^idy (faffemt tonee 

■UlaaTtoButlKiaekiln JapuoC Kbb l^UM imaa Ban Bm Japen, vol ^ partly pp 11^ 
U, eiii Itnwulmr. p 170 
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Tlie explanation of ratataooabymeanaof cioatvibiationaBeemafinllo have been given 
byF Hoflhiann* and lain lepeated independently by Uallet* and otheia^ but it doea not 
aeem to have leravod the eanaularation it draeiiea 1 think it la doar fioni tliia ehaptoi 
that Croat iibiationa aic not only eapalile of explaining lotatunia wheiuvei the dhtuib- 
ance la bulllciently btion^ but 1^ no other thraiy, no fat ptopoaed, can explain aativ- 
faetonly the very laiga lotationa which atatuea and monumenta expeiience 


BIIBXAGB WA¥Ba IN 


NBGABEIBiaC mBIUCI 


In addifaon to the oidmaiy vibialionB which we have been studying, many peiaoiia 
lepoited wavae in the graond wfaudi had the appoaianoe of oidinaiy wavca on lim aui- 
faee of watei (vol i, pp 380, 881) They weio not a peculiaiily of the Onlifotma oarth- 
quake^ for aumlar phraomana have bera lecmded in oonnoetaon witii almoat all gioat 
eazthquahea and have given naa to much diacucBionaa to then eauae It la piobaUo that 
they leault ftom the modifieationa of ewdcnational vibiatuna by the auilkM, aa appoaia 
bom the following conaideiationa The leaiataace of a aubafauiBe to eompienaion a^ die- 
toftumdapenda upon the vahieaof two eoeffieunti A, the coefliuent of oompieaaon under 
equalpi(nnirainalldiieotaona,aadn,thecoQfiloientof iigidityoraheai. If we compiQBa 
a ainall cube of any aubclanee between two pUtec^ the modulua of eompienuin, that la, the 
ratio of the applied foieea pei unit aiea to linear contiaction, h called Young'a 

0 fiJi 

modulua, and its value in ternia of tho oocfllcienta mentioned abovo la ^^iia 

repieaents the lebiataneo which the sufabtanoe olfeia to oomprasuon When the piesaine 
la exalted, the cube la not only eompieat m the diieotion of tho piecsuie, but it expands 
at iig^ andea to thiadueetaon,aiid1he laboof thia expanaum to ilm noiinal eompioHlon 

Q jL O M 

IS ^*>0 of ^ >otio vaiioa with diflerent BubaLoneGi^ but m gcneial 

it la not far from 1 4 When the vibrabona paaa Ihiu tho intonm of the earth, the 
loeka an aubjeotad to eompicavona and expenahma, but tho amiounding loek allowa only 
iwngitaiJiMl oontiBotion or and tho modulua of daatieitv la then ^vnn 1^ 

8Jb4-4ii 

g , whidi la greater than Young^a modulua. At Urn auifaee oxpanaion can taka 

place iqiwarda but not laterally, and it can be diown that hero tho modulua of danboity 

la given by the eamr era l nn ^ and the latu of tho vorlioa] oxpanaion to the 

a a +a n 

.8h-8n 


’8h+4n 

Hie vahiea of k and n have been detenmned for a number of apemmena of ndk by 
Mem H Nngudca,'S Euaahabe^^aadAdamaandOohar* The avaaga valuca whuh 
the laat mveatigatoia found for granitea an h-ad 8 x 10* pounda per aqnaie ineh, and 
iibSxIO* poifflda per aquaraineh, and the verlicd expanwon would bo PBuly 0 J of 
the longrtudiiial compieBnon Aa we para down from tho aurfaoe the uuneaaing wqg^ 
of owning look WD^ greatly dmuniA the vertusal expandon, and at a depth eompara- 
tavdy Bindl would pievat it ahqgeSiar Hie aetod vertloal movement at foe aniface 
would be the addition of all foe vratual expannana bom ^ auifooe down. Alongitur 
dmaloontiaebonof 1 8,880, aa found in foa'exampbdieady used, would oaoae a vei^l 
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axpizuon of about 1 30 , 000 : if we SMuma that tlic wei^t of the oveihmg loek would 
mahetheveitualeipBiisionpiaotieDllyduipicni at the depth of b mile, audit iiea<4uiiie 
tuithei that tho evnago npnneuui aboiethia point is une-thiid ot ita value at the 
Bmtaee, we diouU fand a voilieal amplitude at the auitace ot 0 SO inch, m a lange fiom 
nest of tiou^ at the waves of 1 33 inche* 

JRefeiiingagjm to the ercpiession foi the latio ul the viitacal evpanaion to the hoiifontal 
oompiession we tee that its vntue mil become gieatei as a hecomee smallei, with umtj toi 
Its gieateat possible value When the waves poos liom loek mto olluiium oi distmto- 
gialed jock, the amplitude may become diahnctly laigei, and sinee the vnhie of a would 
be much lem than toi gianite, we should npeot foi bigei suitacB wai'os The movement 
at the&uifaoe will be upwaids, foiwaids, downwaidb, and backwanla in the \citical plane, 
jUbt like the inovcmmt in oidinoiy watei waves Waves of this kind must ncccssaiily 
ocem wheiua we have longitudinal Mlnations, at a gieat distance fiom tho focus 
as well asneai it, but it is only wheie the amiilitude ol the Mbiatwn is \eiy huge that 
the uitlacc wues oie iisiblc to the eye, and it la, thnetoie^ only neai the focus, and 
gonnnlly only on slhnium that thp} aie obseiied, and only in the case of isuy viidcnt 
eaithqunka These waves must not be confused with the Hatleigh waves, m which the 
hoiiioniul component ol the vibiation dies out at a depth of about one^ig^blh waso- 
length, and tlie veitical component eontmues to iiidefimte depths, wheieas the waves we 
have just desciibed have cvaetly the opposite charaiteiistic, thej* nie simply the suilace 
modificalion ot the oidiiuiiy longitudin^ waves, which evist below the surtace 

It IS also ijcssiblc that suilaee waies could be foimed b} tionsveise vibiations, ui 
wliioh tlic dueetion of motion is veiUcal 

Hojoi Dutton ' ihmka that tho auilaee waves have no lelation to the elasticity ot tho 
look He says ''Then lengths sie too email, then smphtudes too gieat, and then speeds 
of piopagption loo slow to bo dependent upon elasticity” , but it we lefei to the modulus 
of elsstunty which hohla near tbe ouifoea, and upon the squaie loot of wbioh the velocity 
ot tiaiisDusBiondepcnds,wesee1hatita value becoioesieiysimallab the value of n diminishes 
and theiefoic in some alluvium it » quite possible to have slow speeds and shoit wave- 
lengths, and, os we have seen, laige omphtudas It u not neoenaiy to believe that the 
amplitudes oS suifate wavoa ate neatly as laigs as they appear, foi it must be lemem- 
boiod that an ofaseii'ei being shahKi by tbs stiong vibiatuma ol a violent eaithquako 
is in B difilaull position to make good bbseiiatioiiB on the phenomena about him, and 
parbculnily to duUnguidi between tho movements which aie actually taking plaoo ond 
Ihose which he appoienlly occ^ but which aie leuUy due to hia own oooillations Wc 
have many dowiiptions of tieea and telegiajdi polea beiqg swayed so violently as neoily 
to Btiiko the giound, which of oouisc le impovublc, oa the distoition of the earth ncoes- 
BBiy to pioduu! tha leaiilt would have eaua^ dieiuptums wfaieh were not cdiseived, and 
moieover, a small vibiatoiy movomant is ouinoiBnt to oaubO veiy gieat oommotion amang 
tieai^ wfaudi would natuiaUy be lefericd by>a obaeivm to tiltmgs due to suiface waves 

* IhrtliqiiakM, p 141 
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THE OBEATEE DAIIAOB OV ALLUVnOI 

Espeiimoe dioiis that the daiiinge done by doBliuotivc ceilliqiiAioh n luuc li giceter on 
oHuvul kmI thui on eolid loch A glance at the uoaeiimol niup No 2d vnll sliuw liow well 
thibwas emniphhod by the Galiluinia caithquahe Fiobobly tlie beat ovnnplowe liave 
u the city ot 8 m Fioiiuko it«Il, a hich n built voiioual} on eolul look, on ouid, on natuial 
aUuvium, and on "made giound " Hie dnoiiplion of the desliuelian done in tho uty 
(vol I, pp 220-216, mapa, Nm 18 and 10) ahowb that within ita hiiiita tlio chaiaetu of 
the tou^ation waa a lai moie ijotont lactoi in dotoiiiuumg the dainagp done Uian noai- 
nea to tho fault-line Thia la not a quoahon of llio tianauiueion ol vibiationii, foi, on 
account of the hi|^i dastiut} of eolid lock, it would tiansniit yihiatume far better than 
allunuin , and indeed, oa the iilluviuni oicupica hnnlod and coinpaiativclty ehallow haems 
in the lock, the vibiationa aie olwaijs tiaiieniiLlcd fioiu a distance thru lock; snd the 
qiicbtion ledly to be anawoied la IIoiv aio tlic vibiaLuMui niodihed in a bawu of alluvium 
M as to make tlioin nunc dc^Uudne tlian wiUiout lliia inodihcntionT By analogy Iho 
well-known cxpeiiuient ol dio noiy IjoHh has been iiiiokod to eiplain Uio fact II the 
hist of a low ol xvmy balls in eontacl lureives a duup blow, it Iraiisiiuls Iho sliook to tho 
next ball, but icmoina alnioat blnlunuiy ilaolf , tlio slioek is thus tiansmiUod born ball to 
boll, and tho last ono, having nothing bdoie it, IhoH oil It is said lliat Llio Builooe of allu- 
iium liaving nothing above it, and having little ooliction, oxpQrienocs a iimeli stiongpr 
vibiaiion thim a loekrMiifacc undei siiiiilai aiouinstanccs But the analogy does not 
seem to me agpodone, foi thelackof consliamt of objocia above tho siufara is tho asmo 
nhctboi we aio dcahiig with lodc oi with alluviam, and it is oi^y ui so fai as a laok of 
edheuon m tho alluvium would pcnnil its sui faco to bo thiown into tlio air tliat a diftoionoo 
mthetwosubslancoainightbeaiippaBodto malm itself ovldont, but in tho ooscs wo aio 
conaideiinft tho diock is not nosilyationg enough lopioduposurh an ofloot, andbeeidiw, 
stiuetuies built on rock aic not usually himly allaclit to it, tliqy would be Lhiown up- 
WBids just oa easily as tho they tested <m alluvium, if subjoclod, in the two osn^ to the 
anme i^iatoiy accdeiatian 

Non — Wban stieimnN wa^ObinikhuhtliovifaiaUominpuillalwIlliaftcsMulhsaknaoiitsd 
ham tho snifScab fhoampliUiilo at tho 0111000 n twiMuguntu Umlot Uminddcaswmi ihouimli- 
tudo \aiioa ponodiodlj with Urn dnhueo horn Um ouibai in nielt o way that It oquak tlio lain numn 
amplitudo at dotaiwoi of anj onn mimbor of tumsi Vi cos ». whom X lo Uio wavoJongdi, and t la Iho 
an^of iiuHlonao, and il a mo at dwlanooi of aiqrodd mimhotof tnm tho aamo niiinoalnn With 
tianaiaao wavts nob poioUcI with the auiDuo or irilh longitudinal wavia tho pidblom m mudh moro 
oompluatod , it would aUU loaemblo Iho wmplor mun, hut tho vanaUona of utonnly noold bo Imi marhad 
Tho ktnngauifhoo motion would oolandaomodwlanoo Into tho lufldium, thali|iiobnhljwlwohBnnB- 
oanammTooihavodiovnpiastlGally UioaunomtanmtyafnunonioiilBaattlioBHiAMO, fhodwthoflho 
nnam n only ■ baotion o^SooBt 


THE 'IHBIIBI or mt BOOEEB'a XDmHBR. 

Widi the object of thiowing hg^t on this aobjeot, Mr J F Rogem nindo some veiy 
inteiesting expeiunents (id i, pp 820-838), m whi^ miid oootaimng vaiioua aTwnimta 
of watei ^ hddm a wooden b« waa caused to vifaieate to and bo and the movement of 
the top of the eud compeied with the movement of the bos The outeidB farsee era 
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apidiad to tlis nnd eitlisr at the ban or at tiie odei of the box and mu&t be tiamnuttod 
thin theaend What ib the chonetei of thu tzBXunuaBioaT Evidently it must depend 
upon the amount at mtei oontnmedmlhninndandelBouponthefiequeninyof thevibia- 
tioM If the Band u fui ly diy and the Aequonqr dowj the oond will net veiy mudi ae on 
ehotie solid bo^yond we m^yaauine that the auoeewvBhouniital lojeiisheoi difl^tly 
o\ereach othei ooaaolid wo^do, ond that the fones brought mto play ora piopoitional 
totheoheor Tho movement undetthoBaoonditionB» when we negleet the mflueneeofthe 
Bdeoof the bo^ would beaomewbat hke tiie movement of a OenUe lod fastened to the 
bottom of the box Urn lodj however, would be bent with oompiesaiono and expansionn on 
oppoate sidea, wfaeieoa the oand n distorted oimidy by the eloiihe sheoi of sucoeBSive hon- 
■ontallayen over eoeh other, but the chaioetei of the mobon in the two ooseoiaveiv simi- 
lar ToundentandthemovementnoftheaoiMlweinustoanaiderihefoiceBootingbetwBai 
the oueosouve loyeio The equotaon of motion ot oneh a oyotem dpiovided the mobon 
Bnottaolfligidia 

S 1I tPy 

"p 3(5 

wheieaamaasuiedvaitaeallyupi»ido,aadymthediieetion of mobon, t ii the bme^ p 
the density of the moleiial, and n its coefficient of ngufaty or diesr Tbs solution of 
the equation il the column of sand were ah^tly diatmted, and then allowed to vibrate 
without fiuther datuibanee. is 

dom^e lui^f C®) 

^ ”o 
®0* P 

TUa lepresents a Btonding wave, of wave-length tg and penodTt The period may hove 
Agnoiznunberafvaluea, namely 




4 ir 


Ssi-M 

wherelfBthethiekneBaofiheaniid, aiid2m + lisanypaBitavB,odd,who]eii]imbei 
Litioduouigtheae values in (JQ weg^ 




Bin 


2ip(2ai + i; 

4if 


The longest period with whioh the gyitem eon vibrate IS 

2 * 0- 4 


^P 



C 4 ) 


( 6 ) 


(«) 


mode to vibrate aeeordmg to the 
sod a period P. 


but in ■Hrfitim there may be superpoaed the odd haimomoa 
Ear the amqdest vibrataon on m^piml]^ verbeal strai^t hne 
woidd be mto a quarter of a ame survey oa ohown 

in fig. 25 Bquatum (10 is the m pwBB i on used on page 52 to 
detennlne the free paud of vOnataon of the atrained roehs 
near the faidt-pHane at the tune of the earthqnahe 
Suppose, mstoad of vdaabng heely, the bm of the Bond la 

B sm (^)ti <•! wiSi an omplituda B 
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The eohitaon of equeboa (1) nndei these ccmditaaDB is 



>n so 



(7) 


wheie X, the length of edntoitio^ wove of peiiodPiiitheBeiifl,eappoBed 
of indefinite extent^ oiiusle Equetion (7) shows that b vutiesl 


blieight lino m the Bond is dutoitod into a oobino curve with Its TnaTimiim 
amiditude at the suiieoB Fig 36 ehom the loim of this curve, 5 is the 
fcuifico ond only that pert of the cuivo n followed which lies between S 
and the bottom at tho dntanoo H below it At the suiface sinco c 
■ meauuod bom the bottom, end Ihe emphtude becomes 


aOHfiw^ 

a 

and this vaiies between B and mfimty, aonniriing to tho value of tho latio of ^ If If 

X * 

n any even number of timoa t> tho denominator boeomoa 1 and the amplitudo becomes 

* \ 

B If A la any odd iiumfaor ot times -i tho donominatoi boeomos 0 and tho amphludo 

infinite If, instead of vaiying the depth, wo suppoao it oonslaat and vaiy tho pulod 
of tho distuibance, we got similai lesulle Boplaoe X In ffi) by its value and the euifaoo 
amiditudB beemnes 

B 


Doa 


Swzr 



( 8 > 


The hee ponods of the system aie given 1^ oquaUon and if P has ono of tho values 

theie given, tho donominalior of (9) becomes the cosuie of an odd number of tfanos -gi 

whioh la 0, and the amidltnde becomoB mflniio Ffactically, of cou^o^fkletlonorad4»- 
plllg of the send paiUdce svould piovont the amplitudo bom becoming eatnordmah^ 
Imge 

We see, thoiefora, firam C7), and 9) that tho surface srould vibrato wi*** 
panod as the base and that it sio^ always be m tho BBmo or m the oppoBit 
ita mpiifairfw would novel bo loss than that of the baae and that h srould . 
laiger and mlg^ become indoflmtdy lai ge iriian the depth of the aand ■ an 
of tunes a quarter sravaJanglh, a svavolength bong determined by the 
rigidity of the mase and the period of vifantaon, or what arhoants to the 
sd^ the pcRod of vibiatum becomes equal to one ot the bee peiiodB of the 
however, the beipuney of the vifarabon rfwidd be too gnat, the bond betsree 
ent grama of aand woiJd be brohon, and tho eonditaons upon sHudi the above 
are baaed srould no longer hold, the sand gramn srould dip over each otl 
amiditude of the upper Brnfase sronU be dimnndied It sra apply the abm 
Mr Bogars^e eip e r i iiMeits snth dry sand, sre find it in don igreement snth 
When^bequaniyiBveiyloWf^Budmovasrlth tho boa, faterme of 
sre an dadng srith ody the upper pert of the carve In figi S6, and afawB ff i 
m oonqiaiaan mth X the anifan ainphtode Bi given fay ® beoomei P, the e 
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Tlw Mdulum of equation (1) under then eonditiona u 



km M 


caa2«-^ ^ ^ 


a) 


whoio x, tho Iflogth of a disUntionBl wave of pniod P in the aand, m ppo wd 

of indefinilo eatent, oquah P^- Equation (7) ahom that a vutacal 

aliaight lino m Uio aand u diitorlod into a eoiuio ouive with ita mamniim 
ampliUido at tho auitaco 20 ahowa Iho ibim of Ihia ouivc, 5 la the 
auilaco and only that pari of tho ouivo la lollowod wMoh lioa botwoen 8 
and tho bottom at tho diatanco // bidoiw it At the auifaee a — JEf, snoa a 
la ineaauicd bom tho bottom, and (be mphtud e Iwimtiwi 


oouSw^ 


(B) 


and thia vanaa between B and infimty, aeoording to the value of tho ratio of ^ If if 

X ^ 

n any evon numbei of timoa ^ tho donominator booomoa 1 and tho aiw plittirfff itnunmiwi 

* 

B If if la any odd nunibor of tunea -i tho donominatm Imanmiiii 0 and the mpiiti ido 

infinite If, inatoad of vaiying tho doplh, wo auppoao it oonalant and vaiy tho poiiod 
of tho dutuibanee, wo got aimilai imulta. Biqdaee X m ^ bf ila value and the nifMA 
am[ditiide heooiiun 

B 

CB) 


Hie boe ponoda of tho qratom an given by equation (8), and If P baa ono of tho valuoa 

tbao given, tho donominator of (9) becamoi the ooimo of an odd number of tlmea ^ 

wbidh la 0, and tho amplitude becamea mflmte. FnoUoally, of oouiao. Motion or a dip- 
pmg of tluB aond partl^ would prevent tho amplitude fhun oKtromdniarilly 

laigo 

Wo aeo, thoiobue, from (7), (B), and (B) that the aurboe would vibrate with the aamo 
paioduthobaaoaiidthBtitwoiildalwayBbemthoaamoormfbeoigNaiteidiaae; that 
ita amiditndo wmdd new bo lorn than that of the faaae and that it would In gan^ be 
leigor and nugjfat beenma mdofimtely laiga when tho depth of tho aand la an o£l number 
of tunea a quarter wave4aiiglh, a waveJength bong deteanunad by the dendly and 
rigidity of the maaa and the poriod of vifarataon, or what «*««»"«« to the aame ibmg, 
lAen the penod of vibntian bacomea equal to one of the free penoda of the ayatam If, 
however, the frequency of the vifaiabon ahoidd be too great, the bond between the dlffloN 

ant giMM nf ml »niJd ha ImtJwn, nil fliw iipwn tJiA almwA gwniiliimM 

axe baaad would no hmgar hold; the aand grama woidd alip over eaoh othiv, and the 
amplitude of the upper auifaee would be dimlniahed If we apply the above theoiy to 
Mr BoganaTa eaquiimaaita with dry aand, we find it m done agreement with Ua leadta 
When ^beqpeoBeyia very low, the land movea with the bon, mtamiBof tlin theoiy, 
we ere daohng with only t^ upper part of the ourve In fig. aO^andaliioeJfflB veiy 
In eonqwiiion with X fba aurbM Hqhtude H pvan fay ^ baeamee E, the emplttude of 



THB DIFLIIBNCB OT TBD FOUNDATION ON THE APFABBNT INTBNBlTr U 

fiont of It agBiiht tho ude of the boi, thia togethw with liie lotuin inovamont of the box 
pioducee a etioog toioe which quickl}' ic\oi>«b tho movemonl of the send, giving it a 
veloofy dighlly gioatoi then nin\inium vclonlv of the hov, but the toice h not 
eotno again until tho hox appioachca its maximum dihplara.ncnt on the othoi side Tho 
movement thoietoie depends upon tlic action of the sidob of the box and n not tions- 
initted from the bottom It b elcai lioni Mi Rogois'b oxpoiimoats that the loicos when 
the Band is dir oie voi}' diUoicnt from Uuni whim tho sand la vuy wot, and when dif- 
feient puts ol tho sand coiitam diffeiciit aniouiiis of wntoi, that Uic movomenta would 
be ao dilfmont oa to pioduro mueh oonfubion 

amjcATun or the thbobt to bhall babies 

When no attempt to apply tho losulln of tho oxpuimonta to oxpluii tho cose of the 
gieatei diatuibonee m olluvul aod thou m loek, no looQgnue wiUi Mi llqgoia that it la 
dongorouB to ewi v analogy from such small quantities to Buoh laigo inanoa, and wo must 
be veiy euefully guided by Ihcoiy if we wish to avoid gical onoi 

Aa dieody not^, alluinuin occupies basms in the look of moio m less oxlant, and in 
eonaideiing its motions wo must divide Urn basins into two daisses, Uio lliat eompiiara 
thoso basins which nie small enough, in -Uio dnection of propagation, for all puts to 
mo\o piactieally in llm ume phase, like tho hex iii Mi BognB*a expaiinonts, thnt m, 
they must ho not mueh laigci than ui mglith of tlie wavo-lmigth of tlio wnves in tho aui- 
raunding rock With waves whoso pei^ is os hIioiI as a hdf aorond, tho basins may 
be somewhat moic than a quutoi milo orioB, but with pmiods aa long ob 10 aoeonda, 
they may be ovei fi miles acion, and still bo in Hub dkaa Tlio oonond elnas eompnioB 
all laigo beams, whcio tho piqgioFMvo eliamctoi of the wnvo-moiion must bo oonsuloiod 

WheiQ alluviol bmms uo not oxhoniely small, they mo always nuioh Inoador than 
they uo dorp, usually inuiy tunes ok mueh, and Uupy uo olso aatuialod with watei 
Whan tho mateiiol is lugoly wul oi giavol, tho ginins uo held ho olosoly Logotlun by Iho 
aoighl of the matonal l^ng obova them tlmt tho vlbmUons ean bo linnsinlltod from tho 
bottom in the aomo way oa with diy wul, but wlion tho inatouol is ooft mud, tiuiiivmHO 
mbiatioiia non notbo aoiiansmittod and Uui inRuenco on UiOBidaBbaeomeaiardominaiit 
Tho limiting eau of fluidity is cxomiiliflod by atiooina, pondn, and ovon vom^ oontainuig 
water or milk, wheie tho liquid may he ao gieotly ogdalod as to ho aplnaluid out on tho 
aulea ifr Rogna's inqjonnieiita sooui to ex|dun pietly aabHfaoUiiily Uio lugor niilace 
amplitude and the grcatci duiugo dimo in tiio oluss of amall liaslns ot nlluvram; but it 
muat bo noted that tho boniia have not a flat bottom bko a boi^ but have laLhnr on opon 
V ahapo, like abeam volloya, and Uuno m uo abiapt dishnction botwoonlhe bottom and 
tho Biito Where the mateiud is BulEoienUy aolid, the vibrallona an banunittod bolii 
aa tfwnaveiaa and longiladinal vibialaana from the bottom, the ourfooe amplitude bdiig 
in general greater than at the base and vaiyuig with the depth, the caeOmant of ngldily, 
■ndthopoiiodofthevibietHU, thedapthotabBauitainoroorlenliieguler,thodiueetiir 
of the mateual, end thaefae the oodlbuint of ngldhy,vBnoB from point to point; there- 
fora the emplitudewiU vaiyfrom point to pmnt on Iho auifMe, andponita not far apart 
may he even m oppoate pheaea, ao that nuue or laaa diseordant movemonta toko plaoo 
nie eommotlon may bo aaffleuntlty gioat to piodnee eraeika in tho ground, wfiMMIy at 
the boundanea of aofter and fiimar mataiial The damage to bodAi^ le due num to 
the disondent ehenuiter of tho dBtuiboaee than to tiie mere Inoreiae In anqditDde at the 
Buifaea of the aUnvium, lor deep pihiigi with a etrong eonerote oepiang the 

demege to a remariceUe degree, tiie eeppuig muet move neoify aa a ngid body and 
reiheve the buildmg above it from diffenot movementa m dlfibraiit parta of ita founder 
turn The oappmg muet ebo dimmiah the amphtude, for movemeirtB in oppoelta dirao- 
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taiwMi of na^linwin ; partg of flio ■Ilumiin vould be nilHfled try it Whan the alluvnim 
ih 60 ftpft and plaHfri! t*«at '"fl ■»« inwgnifitiAwt, RTluviiim w flung bsek BDd 
fonth by tba leBotm ot the odaB of the hann with offeota appoiendy atill wcube thaau 
the foiiiier eaae, and with the fomiEtum, near the wlea, of elerationa and depieaaumb 
raBembling imvo«iifBi.eB, but they era not true pnignwve mTeaj foi the iigidity la too 
amall for the auifare wnvea dcacnbed on pagp 47 to be finmed, and the maooaity la 
too grant to peiniit of grantebonnl wnTCSi bat the vudent to-uitho motion of the 
ham ami the low ng^ty produce, neaa Ihe Bido% elevntionb rawwnhling a wave auiface, 
and the motion ot the aoft alluvium la ao quickly damped out by ita viaooaity that the 
fnim M fiTt and MmuM aftM the ibaturbaaM la ovm Thia eonitation waa bhazeotenatie 
of the amall filladinawampa of San nmnoiaQO, uaoolly acoomponied by a ganoral lower- 
ing of the aurface, due to the ehaneter of the laAiae used for filling thm, thia mataiial 
wiB BO hide conwlulatad that the euilBoe hea been ateadily aml^ for yeaia (vol i, 
pp 241-2i^i and ita ynhima was matenally leduoad by the ahalong of the earthqiiake 


The aoBond «l— of ollavia] beauie ore thoae which an too laiga to belooktupon oa 
movmg aa a whole, that h, thqy an bigcr than an eig^ wave-length, m aome cBBea 
thayanmaiiywave-lengiham breadth lliey aieiepieaenteduiCUifoinlaby tholaige 
valby^ the ^ta GHeze, the Ban Jooquin, ete We must piotura them to ouraelves aa 
broad^ ahallow baama with iirqgnlBi flraa and containing mateiial vdioae eoeffloiaiit of 
ngidity VBiiBB oonaiderably even m neighboiing parta, thia mateiul la pnneipally water- 
BaohadBBndaandgiaveilB, givenaceitauiainountafii^ilybytheweigjhtofthemateiud 
above it Aa the elaetic wavea paa thiu the onderiying ro^ they enter the alluvium 
and an nbaoted upwaida on aocouxitof the enaallerveiloeily m the elhivium then m the 
look If the en^e of incidence la auffimentlj amall, the amplitude of vibiation m the 
alhivmm will be laiger than m the look, fbi inatence, if we aiwnimn the deoaity of the 
alhivnnn to be 0 8 thot of the rock; end the vdooity of piopagatum tme^fth u gieat, 
then for nonnel imndenca the amplitude of the nbected wave m the alluvuim wo^ be 
ncaily double that of tho incident wave m the lock, both for oomprQBBionBl and for dia- 
tnrtumal wavea. Aftei antenng the alluvium the wavea would be refleoted bode and 
forth bom the aorbee and bottom untd they were damped out by the vneoBtty of the 
eHuvium, far norniel ineidanee the ompbtiub of the wave refleoted fiom the bottom 
would be flfteeiHixteenthB that of the uundent wave, and then a laige port of the motMo 
would be kept m the alhiviam When tho eqg^e of Inodence faom the rook to the alhi- 
vmm IB ipeater than aen, two reflected and two reCraoted wavea are pioduoed; and 
when tba ae^ la not laige the rafiaeted wave m the alluvium would aW have a loigar 
amplitude than the uund^ wave m the nib When refleoted at the aniface, the wave 
would have ita idieae changed by half a period, and if the length of Ita path to the floor and 
back agam were a half wavwlmigth, it would find itedf m the aame phoae aa the dneet 
wave when it ogem naehed the auiface, and the naulting anqilitude woudd be the aum 
of the amiditudm of the two wavea. In many porta of the boime tina lekton of depth 
to wavefangth must appmirini a tnl y have eauM for aome of the wavea pnaent m the 
earthquake dutuifaenoe Repeated leflaotaona would probnl^y leaidt In a aaifhoe am- 
ptttude oonaidnl^ygnater than would oecur at the BuifBee of aantumouB rook; and the 
inqguleiltleB mentlanad above would oauae dacardanoe of motwn In ponita near together, 
and thna gna^y faenoae the damage 

A thh ooabng of oSovliim over the rack would evldantly move with the nek and 
would not have on aapeelally luge amplitude, it would be neoeoBuy far Ita depth to be 
Bomathliig like on algj^ of a wavwhngth to obtain the full eihot, the amall veloeilHB 
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of tnnainimiii bi aUavium woold oHoir tiuB «wiH»faniii to be ulaallod eraii with a much 
■mailer dapth than waa fooiid m many paita of the laige CahfaiiuBa vallaiya 
Surface waves would also be a abong liaohv m cauauig danage on alluvnim, thoae 
waves and the incgulaiitim due to vaiyisg ooefihnenti of ekstunty aie piobab^ tho pun- 
eipol eauaea of the meieaBad damage on alhivial aoda, even when of auffleunt thiobiaa 
to evpeiionaa the i»r.iinwiUfaiil am^itudas daaenbed above 
Hie udeb of the basina would exert no apeeial mQuenee exnept m fhoir immediate 
neighboihood, but a catoin amount of lingular lefleotMm and lehaelion than would 
piobafalj eauae mwin*! mtenaity at aoma panda 


iHE a o tiM PAnoi cop uci ebt 

At Pratoaarlawaon'aanggeation I have attempted to find aome quantitative lolatum 
between tha mtenaity of the ahodk on sands, maiahy land, and aohd loelc 
We shall fliat oonudei aniallbaauifc within the liimtB of San Slanoiaeo If wolookat 
the piofilea diawn by Mi Wood and leproduoed m map 18^ we find the Collowiiig eatv- 
matmof the aaedleiatums ^ oiflumn baa been added to the taUagivmg tho rahoa of the 
acedemtuns on tha vaiuiua mateiula to that on the moat aohd mdE I have called 

thu labo tha/haadlahoii ees|leianO 


Tabu 1 — fllf AMaiahoa Cm/tatad (Sia PVaatiw) 



EP 

EP 

EP 

OO 

OD 

CD 

AB 

AB 

AB 



1,100 

alooo 

asoioBOo 

^S!S 

ooo 

400 

1,100 


10 

44 

MO 

11004 

110 

04 

10 

44 

MO 

10 


Those obaarvatmna aie not all antady indapendont, lor matanoe^ the manh indi- 
eatod m the fiiat and last aaodona ia tha aama manh, u time two aaotuma go thru it; 
and the fint two aeotlona onaa on the aandstone of Tolograpli Hill. Tha mtendty 
at tha aouthwastem aatienuty of aeotiaa AjB haa not been oonddend booauae It la too near 
titofkoU, nor haa tha locdatrangthanlng of the fartondly near the noddle of aaelksi CP, 
whiah oppaiendy la not to be — meidy by the nature of the temne at theae 
points Tha veiy low mt e n a ity of oh^ SfiO mUHmeten par aaoond par aeeond on aohd 
look mJiiiat— a ■wiJUi' intaiiinty m Bu Frandaoo than ftirthar north, where we diould 
have to gp at loaat throe tfanaa as far ftem the faulthna to find tha fatoiaity ao low. 
Tha tabl^ wlnoh givea oi^y a vary roo^ appwwrimarton to the ooeffldants, ahowa that 
tha damage on mdlinaidiae may l e pwaent an aoederatlonaeinuehaa 18 ■famaeaa great 
■a on aoHd roek; on made land, bom 4 4 to 11 Stmiaaaa great; aaloaaeaand,bam84 
to4d4; ■adanaaadatonaybemltoa4 Altho it haa been wdH known that tha apparent 
iirnnlnratinn on ooft land la modi graatir than on rook, the latiaa obtained oeam wy 
modi gieoter than had been ooipoolad 

Tha fdlowmgtablapvaaalirtaf plaaeiondlavlBlaallinbadiiBof aonddsiaUaslaa, 
too laiga to be eanddsBed aaioD badass la tha aaoM we have umd fihat wenl 




Tbe mtaimbcB am given botli m the Bosn-Foid aeala and m the afasolute Male of 
aocdointiona, the fiiat odluiiin undoi each aeala givn the appaiaU oi felt Intcnvly, 
and the aacond givea Iha gmaal mleoaity or what aaemingly would hnie been felt on 
aolid look if It existed Aera To deta mine the gLoeinl inteobity lequuos tho enmciac 
of some judgment) guidod of eouiaa Iqr the mtemitv map, No 23, thn quantity theio- 
fine la aulqeet to oonaufernfala eiioi The aame la tme of the valuea m the abbolute 
aoale, we have used Piofeuoi Omon'a eatimates of tho absolute valun of the Boaai- 
Fonl aeale foi intenaitiea of VII or iiune ' and Fiofeasm Holdm’h eabmatea for the lowoi 
mtenaibea ^ The diffieulbea of obtainuig tJie ooaieet intenailaeo, nppaient and genoial, 
aoooidmg to the Bow-Fond aoalo) and the fuitbei difficulty of bandating into tiie ab- 
aolute aoale, on aeeount of llie laigei difieience betmen the ^ucoehive dogieea of hij^er 
mimbaia of the foimer aeale, make the vahica obtained only appioiimate, thmofme it 
must be leeogniaod that tho foundation coefficientb aie fai from aecmata 

The legume about bamamoito) Santa Bosa, and Rieat Valley aoem to have had 
then mtenaitiea minoaiiBd leaat of all the aUiivul basma The gnat doabuebon of 
Santa Boaa auggeated a apecial diabiibance in that iqpon, but thia aeems entiiely uii- 
neeemaiy m view of ila low coeffieient m tbe table Ihe Saimaa and San Joaquin 
VhUqye have evMplumally high coeffloienta The salue at Belmoa la piobably ao- 
oounted for by the cxtroimdy looao ehaiactoi of the allusium m the flood-jdain of tho 
liver and ita neaineae to the bult, but the low value at Sommanto auggeafe that a 
sgimlai explanation may not bo aatUactoiy fa loa Banob and the Ban Joaqum Vall^, 
and the hi^ Intensity tho whole length of thiavalhyhaaauggiDated an aumliaiy fault m 
the legum Iha fast that the gieatnt northeastern extenaun of the lown Mnnwfcnw lii u 
not iqipoaite the center of the known fault) but alinoatoppoaito its aouthem end, and the 
extension of the aame soadfemals to the aoutheast, wfane they aie muo neaxly qymmet- 
ncal with reapeot to the San Joaquin Yalleiy than with impeet to the known fault, aup- 
poirt the view of on auxilioiy fauU m or near thia valley On the other hand, it n quite 
poanUe that the intenuty m the vallqy haa been ovaiGabniated, and that alluvial 
dhaiBster of the ground may acronnt for the Intensity that aetoally existed thae lam 
inolined to think an aiDoliaiy oaek the beat exidaiiation of the high mtanuty m the Son 
Joaqum Valley, but the evldenee for it IS by no meonaaxbaEubny (Beefiirtha, voLi, 
pp 844,845) 

The groat difieroneea m the eoeffiaenta bund fm the diifeiait dhivial baalna are much 
toogreattobeaeoountedfor byinaocuneiebmthemdetamiiiiBboDa, we must conclude 
that thero am diftaeneeo m the oharaoter and in the dqith of the ahuvium m differont 
baama, and probably even m differont porta of the aame whudi are unportaiit 
bebuB m the valuea of the eoeffieientis 

» P nWllMhnM at Om WawAipimhm TenaiMm Wit i 

■Dnttmb Kulliquahmh piaa 



PART TI 

nramiMENTAL BEOOBDS of the EABTnOniXE 



EAR-mQUAKE INVESTIGATION COMMISSION 



BiAP SHOWING DIOTANGBS AND I 







OOUiECTlDN AND SEPBODUGnON ON TUN SEISMDOMIIS. 


Hm intenuty of iha dioek vu w gieit that piactloally all anunogtaiAa, aituated m 
any part of l£e woild, laooidad it Shoitly after the eaithquake lottm woio addiest 
to all the — iwmalngiMl obaervataua id. the woild aalmg foi copies of ihair aoiamoBnnib 
and other nBceasaiy data, and the Gommiaaioa takm pieaiura in oxpieaBing ita thanha 
to the direetoiB of the vaiiooa ofaaoivatonaB, irtio weie kind enough to send lepoita and 
aithar their oiigmal aciamagiania on oopies, whuh have been lepioduced in ibe AUae 
A few, howavei, waie too faint for lepiodueiion and hava boon omitted 

In the gloat majoiity of eaaaa, eopun of the aaranogiania, and not the oiigluala, wme 
aent, and it waa not Ihou^t necewaiy to iqnoduoa them in facaimilo, eapo^ly aa the 
Intematunal Senmologiflal Aaaooiation haa noently leprodueed In faeamdo die u»< 
magrainaoftheValpaiaiaoaiidAJeutiaaaaithqaaknof AuguatlO, lfl06 Avmyoaieful 
tiaeing was theiofoie made of caah aewmogiam and tha waa leprodueed I 7 jdiolo- 
lithognphy Some of the aaranogiaiDa, oapoeially thene mado fay Milno insbiunenta, 
do not lend tfaemadvea to thia mothod, and they have boon npiodnood by a gelatin 
piooeaa Some of thoaa wae too faint m plaoae to ylaild good raproduotaona, they weia 
acooidins^y ehghdy atreagthened, the diaftaman keqnng wall m view the ehaiaotor of 
the inataument and being guidod by the maighial recoil, ao that the tine foim of the 
oenfaal record baa been praaerrod. 

Gieat oara haa boon gmn to all raprodnetiaine, and the chaxneteiiatioB of the varioua 
aelaaiograma have bean well brau^t out 

InpuntmgiheaelaniogninathMrooardiiigtimeaBnBoplaeodthBtihetiiiio maioaoeo 
bom loft toilet, ithaanolalwayaboonpaaaiblQalaolom^thotimoiiierDoaoliomtop 
to bottom, birt an airow haa boon plaeod at tho Ixglnmng of the loooid ao that thia pail 
oaa raadily be louiid. In moat eaaei tho timoa axe given m Gioonwleh moan oivil tamo 
(Q M T ), 0 boon bagmmng at nddnlg^t \V1iani a coiiootion ■ noooaaaiy or where 
looal time la uaad, the corroataon to rodueo to G M. T la given undoi tho aobmogiam, 
the total oometaon la ahraya given, induding the enor of tho dock, tho ponOax ^ the 
raaording a^ua^ and the coneotun for longltudo tdiere looal tamo waa ua^ 

Hie aeumagroina era roproduoed In thou oiiginal aiao, oaoqit In a few biataxieoa, whlbh 
aienoted Theoe weracaaoamwhidi they won oxtaonolylaige and the eopMaaappliod 
wen from hand tnamga, ao that nothing waa loot by the leductlon; or oaaea In wUeh 
the eoplaa wve ahoady ledoead The oeumognma on ahoeta 1 and 2 have been Inad- 
vertai^ radueed about 2 per oent, bat tha la imimportaiit It waa dorirad to arrange 
theaenmogiemahithaardaraf thordiataiioaa&omlhooiigm, butpnacooiiiitQflhBtwD 
differant maUioda of reprodiiotaon, and the greater number of plataa tUa plan would 
require, it waa given up and tha eeSmiagiBiiiB anenged oo oa to moke the amalloBt poa- 
oiUe number of plataa The adamognma from any atotaon oaa raadily be found from IJie 
hot of obaaivatuiiM, bum the oontantay or bum the table of eontenta of tha Adaa. 



QDSraYATQKIK AHD TEl DAIA OBIAINSD. 


In the following bat the olMiivataiiea aie uianged in the oidai of their diatancea fiom 
the oiipn of the dktuihanoe, and the map, plate 1, diom then paatioDB giaphually, it 
il'Mi ahoa^ thou diataneea iioin the oitgin and the oouiam folbwed Iq' earthqu^ 
waves ' The datanoea of the Btatuma ora ealoulated along the are m ibgieea and m 
kilometeia, and along the chord in kilomaten In calculating theae quantitiaa the oidi- 
naiy tiigonometncal foimulm are used The earth v ccnaidered apheiieal with a mdiua 
ofOSTOkffl , whichgivealll 181cm fot the length ot one dngree of aie (Weoanieaddy 
convert kdometeia into mdea by multiplyuig by 1 61 ) fo the oollecfaon of data oil 
infonnatian available aiding in the intapietabon of tto iwwmograjma h given Altho 
othei inbtnimentB m the aone obwvatoiy may have molded the ahook, only thoae 
adioae lacoidi weie obtained an mentioned, and aD then constants, so for as ponaible, 
oie given The component indicated lefeia to the direction of the oaith vibiatuma 
morded, foi initonoe, a hoiiaontal pendulum m the meiidiaa would reoord the eeat- 
weat component The abhraviationB used hove the following meaninga 
Tj the ecmpleto peiiod of the pendnhun without dampmg 
Y, the nugmlying power foi very rapul vdnation 

J, thoindicatm len^, Wsuaed hy Rofenu Wiechert It is the product of the 
length of the ^im{de mathematical peoduhiin, having the same peiiod, mul- 
hfdied the mogmfying power, V Ita vi^ is therefore (T,/2 w)' g V. 
It IS aho given fay e/ei, e4ere a a the daplarcment of the pouter due to 
a tdt, ^ the giound On ocoount of fiiction these two values do not 
olwavtagiee The value obtained by the 6iat method a given, end 
Angular diaploeement gives the di^ilaeement of the pomter due to a tdt 
L, the datance of the center of osmllation frem the one of rotation, it equab 
the hiigth of a mathematual pendulum of the aoim (gps, oa doBnad on 
page 165 

L*, the length ot the ample mathematual pendulum having the aeme period 
lie value m metma u pnotically the square of half the ponod in eeconda 
JU, tho naa of the pendulum 
a, the dempiqg ntu of the vihretuma 

r, thafkietianal dlsplacemeat of the medial line, aa defined on pagp 166, and 
ahownmfig 43 

In tho majonty of naee the vahiea of tho cmatanta, or data auflicient to ealculato them, 
have been supplhNl by the duectm in ofaaigB of the matniment, in the ease of the Milne 
or the lO-kilogram BosebOmoii mstrument^ the vahiea of some of the coiatanla oould 
be obtained hem enetly eimdai uatiumcnta uktelled m Baltimore The value of L for 
the Wieohert mverted pendulum a taken horn Dr Etmld'e leport on the Lnpag inetni- 
mant The tunea of the amvel of the difierent componentB at the atation as reomded 
by the vanoue mstiumentB rafa to the JM pnhmnag Inmort, the utmidprdimnarg 
bwnwa, theropafar wbsm, the pnnapaZ part, and the msumnii Ameteaoa The hour a 
OBuoIly omittri oa unnecaaaiy, whmi tha tunea an reported in nunutea and aacanda, 
they are indicated tina, 31* 4V, when they arc leputed m mimitea and tentha of mm- 
utea thqy are indicated tfaua, 31^ The tmoraaf of tune required for the waves to reeoh 
the Btatuma given hyaubtreetlng the time of the dumb 13* 87 or 12 6*, from the tnna 
of amvel ThaeaipUHdBailiedapIaosiientofthepomtvfromitipoBibanofequilib- 
num maaaurad on tla eeamognm m millimeten, end always refen to the mamniim da- 
tuibenoa unleae it stands oppaeiteBome other tme The aarth'u amphtuA a the eorra- 
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bpandnig daplacamant of ifao eaith Tlie pmod lolates to the pciiod of the eailb-vava 
as leooided on tho souniqgiam, and not to tho natuinl poiod of thp pendulum Some 
of tlio tinuB and othei quantiticb lelating to the loeoida vcie scut the diieetois of 
tho vaiunis obscivatoiiBs, aomii iraio oxtiaetcd diioctly fioin tlio Hciwing^ania A di&- 
cuuion ot any apeeial chuactciistu^ which a beiMuqgiani may ha\o fdllona the recoida 
ot eadi station 

Ubuallydiileientmsliunicnfc at the saino station givosoincvihat dilloienilimofiloi tho 
Biiival of the vaiious phases The eauy) id tliibc difloienGeB u not hnown and tlio avci- 
Bgo has been taken ah the lecoid ef tho atation In a few eaac& bomo initliunionlH have 
evidently been late in lespondmg to tho duiuibence, then leooids have boon disivga>d<^ 
The Arsofioa ol a station n tho ang^o at the oiigin between tlie nieiidian and tlm gicat 
ende thru the mlgin and tlio btation 
In oidoi meic leaddy to And the data id any parlioular station tho following alphaboti- 
eal list lefcis to the leemds and tho aasmegiaina 


bM at ObitrMtoin 












BEFOKC OF THIS GUIFDBinA EAUTHQUAKB OONHlBblDN 


BEKBLir, CAUXQUnA 

StudenW Aabanomiciil Obaavatoiy of the Hmvemly of CSahfonia Flrof A 0 
IiOBBchiieii diieoUn 

lAt VrBVTX, loog 122* 10' W , altLtadB, 07 moteif, dHtanco, 0 46* oi 51 km , 
dinetion, 8 68* E 
Foundation, aoliid lock 
Senmqgiama, sheet No 3 

The mstaumeDts used ireia (1) Ewing tin eo-component seismogiBph, (SO Ewing duplex 
pwiHiiliim, V, 4 The leooiding plate of the thiefrconqxnant sewnognph woe rused 
off ih beaiingi and tailed to levnlin^ and the biadcnta loeoiding hoiinontal motion wme 
BO diaaiienged that no leliafale roooid wab made; bat the weight leooidmg mlieal mo- 
tion diowod a maximum dnplacameat just within the lai^ of the insbament, namelv, 
70 mm , end as the magaifymg power was 1 7, and the biebon so gieat that it was praetir 
oally deaiMieat, we may fauly oondude that the maximiim futi^ langa of the ground 
WBb about 46 mm , and the amplitude half as much 
Tlie duplex pendiihim zaooid ■ gieaily eonfuaed and imioh affaeted 1^ the stops which 
limit the daplmiaiientaf the pondulum. but l^a careful Btu4yof a gieatly mopiiffed 
leooid, FioCbm Leubchner baa auoeeeded m working out the eaily part of the motion 
which a iqnoducedxapantely on the left ol the complete bMBmogiam Thadueolaona on 
thaaemnogramadiowthediieetioiiBof tbaeaitb.'Bmovementa As the magnifying powei 
ia4,waaoothattheiewas6iBliamofamontof thBeBithof46mm towaada the east, that 
IB, away horn the oiipn, followed by a movement of 08 mm tothenorth Itihenswung 
towards the weat and hack to tho Bouthaaet Theehaiaetarof themovemant fiom this 
pomtean be more aouly understood bom the BcamqpamlbBn horn aYsrhaldeaeiiption, 
itiSBoaalastiatheeonAuedneordwhiehshowaagraatdaalofiiragulBiity, tiusmust, 
however, partly be due to the mfluoaoe of the atopi which lunit the movamanta of the 
pendiihim The atiga Hnuted the motson so that on eaitlHunphtude of only 11 mm 
was leooided, fai has than was oetually eqierienaed 

oasLAKD, caijwwwfa 

Ghabot Ohasrvatmy Prof Ghsilea Buiokhaltm, dmetor 
Let 87* 4ff N ; 138* 17' W , Bltatads,4 ± mstas, dstanca^ 0 48^ or 88 km , 

dnectam, S 
Foundation, allnnum 
BeamogramB^ sheet No 3 

The instrument med WBB a Ewing duplex pendulum, 7,4 IheaeimnogiBmHtooeoa- 
ftiaed to give details, but we aeaelwly that the movement of the pendulum was hmited 
by the nature of the metniment, the movement seema to have hem m neoily all dire> 
tumB, and more or less uiegular, tbo ibis irregularity was undouhledly m part due to the 
penduhun'astiikmg against the side of the ease Tbsfaegmmngoffhemovemaiteaniiot 
bemadeoutantheaaismagfam Theaaifh«inphtodereaordadlBonlylOmm,nuiohlem 
than was aotually expenenoed 

IDDRVILU^ CATJUiwfA 

Veterans' Borne F M Ql— ■munTifamiiiif t 

Ut 88*a4fN, kaig 188* BFW; altitude, 80 mstare; diitanee^ 040* « 84 km. 

<9nsbou,N 4S*E 
Foundatann, olhivium over tradute 
nwmngrema, ahaat No 8 
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The iiutiument uaed wu a vmple pendulum about a metei long, the bob iraigbiDg 
8 16 kg A iwng pm peiBOB tieely thiu a vertuml bole in the middle of the bob and 
neanta on emokcd bdlow, mthTeiy little liuihon V, 11± 

The leproduoedMMnogiamnpiownte the leooidaa It wae made by the pendulum If 
the had lemamod stationaiy, the movmente of tbe eailh would have boon 

juetoppomte to the leooidedniavonienlaot the pendulum, but tho nooid la eompheated 
by the fieo awingmg ot the pendulum, which waa aubgested to htUe bietion The bqginr 
ningof the movement ean not bedetenniiied from thoaenmogram , but from obboi vation of 
a awingmg eleotne Ug^ Mr Qaikeiopoita it as noithto aouth ThoaoiBinogiam showb 
a movement m the northweateoutho^ quadiania with a blily nnifbim amplitude of 
86mm The dueetaon of the pcndulum’a awing ehangaa, butahowahttlo lotatoiy motion 
Singulariy, than la no large motian in the northeaalraoutliwont quadranta, the motion m 
thia dirootum being lepneentod by anelliptio awing with ita long ama direet^ tothonoith- 
eaat, but with only one-thud the amiditude of the laiger The amaUneaB of the 

fiietion, and the a| ogoat mfoniatlon xQgaiding the ponod of the wavea, make it 
impn— iHa to detenniiie the true amount of the eaith'a motion 

Mr daikepveathafoiDowiiigaoooantof thediatuibanee 

"The fiiat motion waa a tcemoe that awiftlylnomaaBd in mtonaity fmm north to aouth, 
and waa quickly oompouAded into a twiatmg motion aceompaniad with aeveie upward 
thruata, a ‘ ehunung motum ' Then faUowed a jerky eaaterly and weaterly motion, with- 
ont the upward thruat, and agw tha twiet, at the end the motion aaeinm to bo aouthr 
aaatorly and northweaterly Bonaas wme jeikad upward Chimnaya wera thrown down 
at tho latter port of the uodk ” 

It la ouiuMiB that the pendulum did not mdieato moio dfaiaily tho eanatonoe of lotaloiy 
motion, and it la atiU mme ounoua that theio waa so Uttla motion m a imrlhnaataily 
dueetum, the diraotion of pnipagatun of tho diaturbanoo 

CALPOMIA 

IfiDaGoOtgaObaervatoiy Prof JoaiahEaep, direator. 

I«t 87* 47* M ; long 188” 11' W., dutanoe, 0 66* or 61 km ; duaotion, 8. 61* n. 

Baiamagiania^ahootNo 8 

The matniment uaed waa a Ewing duphnc pendulum, menhaninal regiBtiation on amokad 
7.4 

TheaafamegmmahinmaooiifuBadioeaKdwUhthobeglniilngimdotennmod Themeihr 
mg pant heejunqiedudmuBt have boon oanghtboyaad the plate, ea tho neoid le 

evidently moompiUe. The leaaadod amphtade oornepande to an eartbwplitiide of 18 
mm , but it muet have been muah greater 

at! JDBB^ GAumnA. 

Umvanity oftbePuifle Rof J. OulvarHairtadl 

lat 87*80* ±N , Img 181*68^ ±W., altztodab 86 ± meten, dktaaiMh 1.01* or 118 
km ; diiwtMm,8 46*E 

Eoamdabon, aUnviniiii 

Semognmi^ eheet No 8. 

The tna trum a nt need waa a Ewing dqdes pewtikim, F, 4. 

The hegummg of the movamant la probably eonlained m the bhir neer "W," bat H la 
hnpoadble to detannlna m wfaatdlraetion the poliitar moved from thia apot; the pomter 
muat have ean^it^ far the aeiemngram ayidoA^repr— ita but a email part of ^ die- 
tuibenoe. ThenoardedaiiipfatudeeainqNiidetoaaeaiflHmiplitiideaf 10 mm.; bat 
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LOB OATOa, GAUFOBRIA 
nivateobbHvatoiy lining H Snjdei 

Lat SroU'N , lo^ Ul^SIKW , dibtBiM8,l01*'oi llSlm ^ dnectinn.S aS^E 
Foundoticm, on soil not fu fiam aohd loak 
SauDOgiama, JiNt No 3 

The u^lrummle mwmI wiuc Roekei eotbrnognidis Tno lend boie oie each nuppoitod 
at the ceatm ot two thin uiciilai Mgment^ so that they lock eabily on a emooth plate, one 
in a noitbaouth, and one m on eastruebi diiection Tha niovementa ot those loekeia aie 
lecombined by mean* ot levms and a leeoid la made on smoked glau entiiely analogoua to 
the leooida of a Ewing duplex pendulum The movement ot the eaith aoa magnified 
about foui times 

The allows show the diiections of tlic motions It the maiking point u buppoaed 
Btationaiy, it would be neceaaaiy to intnchaiige tha diiectuna noith a^ south, eobt and 
webt,inoidei to i^esent the tiuemos'emenl^ the eaith Tha mosement seems to haw 
b^unm tha Uuii^ maik near tha middle of the aaisiapgiam and the fiist distinct move- 
ment of the pointei was towaida thewost, and theietoiethe hiat diatinct moxement of 
the eailh wob towurda tha east Thia was followed mosemmts in vaiioua dueetionb, 
the xudanca ot tha distui banco quickly diauianged the looLsta, and tha leeoid is s eiy m- 
Gomplete The laeoidcd aai Hs-uiplitude h only 5 mm , but tlus was mueh has than the 
leal masimum 

■Dinn WAwrr.Tmf, caLDOBlIA 
Idok Ofaaeivatoiy Fiof W W Campbell, duectoi 

Int 87° 20* N , long 121° 39' W ; altitude, 4,210 mpteia, distance, 1 10° 01 120 km , 
diieetum, S £3° E 

JPoundation, solid lock, the obsnvatoiy man the summit of Mount Hamilton 
Heiiiningninn, dieut No 8 

Themstiumantausiidweie (1) Ewingthiee-oouiponentseiamogiaph, 7 nmth-eouth 
component, 4 2, oast-west eamponent, 4, veitieol eoinponeat, 18 The lopioduced 
seismogram is t^y half the sue of the on^ial and thmidoie it on^' mogmOes the dis- 
plooemonta half os mueh an indicated above 

Ewing duplex pendulum, V, 4 In leadmg the actual movement of the giound 
tiom the duplex locoid we must mteichange the duectHns cast and west BoUi 
mstiumente lecmd on smoked glass The duplex leeoid shows that the eaitii fiibt 
moved fm a distance of 7 nun inadiioctiaaS 60^E,thatu,awqrftomtlioaiigm, this 
was followed with some iiregulaiity, Ly aewial vihiatians paiollel with thib £ieotion, 
snth incieasiiig omphtuda, and thn the movement beoame oonfoaed, Iheie was much 
jumpmg of the pen, and as much of the movement was not lecmded, the pen must hate 
been held oft the [date Unlbitunatcily we can not soy positive^ when the movement 
lecmded on thib inatiument began, but its ampbtude maLcb it most probable that it 
bvpn at the soma time os the lecad on the other instrument, nom^ at r 12^ 43* 

Ahho the eaithquako was fliat fslt at Mount Eanulton at r 12^ 1?, the Ewmg 
thiee-oompoiient seamograph wae nob set m motion untd 6^ IP 4P, thrt is, it was 
aterted by tiie vielnit shKk ThnwsaiheneaxeBtmstnimeottotheoeiitnmifh^ was 
dnven by a clock and which aepaiated the vauous phaees of the ehoek We note 
for 9 seconds the dwturbenoa wae eomparatavaly sh^ end then came the strong move- 
ment which cuiisd the pens beyond tbs Bmits^ the gjbss plate Thenortbooiiihooiii- 
ponent was soon caught and, with the exreptioa of one spamiodie awing serasB the plate, 
did not lecoid agam fw 1 nunute 40 eeconds, by which tune the distuiliaiioB had veiy much 
dummshed The sastwert component aaems to have been better for altho 
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the pea ewung ndl ott the plate, it doth not looin to hat'C been caught lor inoio tluin 
a few acLoiid^ at a tinui vaticol euiiiponciit iLcoickil but little o\eii duiing the 
eailioi phase, oiid when the heas} ^ek bt^on, 9 weonds oltci the bcgiiiniiig, it wee eo 
dnanged that it breoiiie peiniaucnlly caught and iiicapablo ol \ibiatiiig, ao that iti 
lecoid lb siinpl}' a ciicle on the plate The bcibinogtain •ahowb tluil thcic weie at liisl 
two complotc Mbiatioub ui a diioction about iioilhwual aiul bouthcast, Uie pciiod ol 
the flibt was about 1 msoiid, that uL the secoiul about 4 bcssondb The lust inovo> 
iiicnt wob towaidb tlio aoutlicobt and ainuimled to 7 inin , the aecond inovonionL m 
that diicolion aas twice Bb loi Tlio vciUail niovunoiit waa hibl uiniaid and oinounlcd 
to about 16 mm , tlie peiiod was about twice aa long oa tluiL of llic lioiiioiilal mo- 
tion But thib may bo due to deioiig^ent by llu sliock This bliowb quite oleoily 
that llw fiibt movement ot the giound was diiooled away fioin the migui of the shock 

Attho begiiimiigof the bti eng motion, al^l2"64*, Lhctilnationhadapmiodof about 
2 aecondb whush boon inucobod to 1 oi 5 beoondb and, at liinoe, was even ns gient as 
10 eocoiidb The noitboouth oomponmit, Ob roeoidcd at 13" 12f, ehows on onith- 
nmplitude of 4 om The maximum cabt-west amplitude leooidcd waa about the saiiio 
The beginning of the aUong nmvement waa (hieolod lowarda the noilhwosl 

cAsaov ary. hbvada 

Cmeon Obboivatoiy Piuf C IV Fiicnd, diiceloi '• 

lad. 30* 10' N , k^ ll0*4(i' W , altitude, 1,420 lnelel^, dislaiieo,2 02*oi 201 km , 
diiectuni, N 01* E 

ScismogianiB, aheet No 3 

The uialiuinent used was a lihring duplex ixsululuni, V, 4 

Altho the aasmogioni slums nmvcsnenls in all diiurtioiH, it dillus voiy maUnially from 
the bciampgiains of smiiloi uiatiuiiwnlA uemei the ui igiii We do not hiul tim aiiddm and 
lupguloi elianges in diioclion, but the climigiM me lalliot gtuitio At this diatmico fioni 
the oiigin the distui bonce luul beconie ageiitk'bwuiK with a [iciioil of alioul 8 wiooiitls 

RotoBm Phond gave the tune ol ni iival ol the diuliubmico as 6^ 12" 26* 'Hiis u 
8 aecondb bcfoio the occuiiciuie of Uw heavy shriek, mid wo me led to Uie uuiinry 
ahelhei it may not lofci lo the emlici light dislmliaiieo, which aor.umid at 5^ 11" 6P. 
This, howovci, IS iiqgabvod by two fads, II the (iisl diHlurbmico a on felt at Cmson Oily, 
the violent ahoek, winch was mmiy timrH Mliongei, ahould huvn liuoii felt at a fm gicnloi 
diatanec, whcicas Winiunnueca and I<l!uieka, about twieo as fai Iroiii the oiigin as Cmson 
City, me the inobt diblont points wluse the distuilimico was noUoixl, and the iutensily at 
thou places was eo muchlcM than at C^inmiCily, that wo muslsiippoio Uiqy all Idl the 
Bamodistuibanoo, it does ootaceiiiiNHsibla that Caison City could have felt the oarlioi and 
hghlei chock and that the vulcnt shock was imt Idt at lar gi eater dislanow than Wlnno- 
mucoa and Emeka Again, it Cmson Cily fdl the cmlicr ahoek at 6^ 12^ 26*, 27 aeoonda 
aftei itboecuiienee,tliovdoutyoftiBnamiuion would have been 201/27 or 108 km /See 
Hus IB gieatei than can be admitted, lor the vdoaty of tnnsmhuon ineraaaoB with the 
distance moasmed along the choid, and the vdoedy loi pomts ton timoB an fm fiom (ho 
oiigm Ob Cmbon City is only about 86 km ^oo We mo obligod ailhei to suppose that 
theie IB an eiioi ui the tune icpoit hem Cmeon City, « that a Ii|^t local duick oeouind 
mita neighbrnhood alow Beemulb bofoie the violent diode ooeoned OB the oeoat Hie 
latter eoidd not have been fdt at Cdson City betoie 13F, and oa tfane a no leoord 
lhaia of two disturbanooi the auppoution of a lood ahoek Bcema imptobaUe It a vmy 
unfortunate that we con not uaa Caiaon City obaorvatioia to detenmiie the vdooity 
of propogaUon of the eaithquake datubonco 

■noban Miod diid in Juiiaiy, 1007 
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vicioKiA. BBiim cdLimm 

UBteaalqgiul (Mice B P Stupait^F R S Cidinetor, E Beyna Reed, aupenn- 
tentot 

I«t 48^ 27* N , long 123" 32* W , eUatudo^ not much above eear^evd, diatanee, 
10 41" or 1,187 fcm , ehord, 1,165 hm., direebon,N 20* W 

Foundatun, solid rack 

Seumogmini^ ehaet No 1. 

The fastiument used vaa a Udna hoiiaonftal pendulum, east compofiant, {diotognphie 
ngiBtiatum T^, 16 seconds, V, 01, J, 830 meteis, apgular displacanont, 1 mm 
-078", if,266gm , L,160em 

Easteomponait Sbstprduninaxy bemna, 142*, woondpidiminBiy tremon, 147", 
nu^nmiin, 17 1*, anyditiade^ 17+ nun 

There seema to have beau a lemloicenunt of the motaon at 16 2^, and at 16 1* the 
motion vea sbong enough to join (be leeoidB fiom oppoaite sidn of the senmogiam, 
that IS, the amjditudc of the pointoi exoeeded 17 mm , tin eontuiued with dighi mter- 
luptuma foi 11 mmutai^ and then duniniahed with many inegidantieB If Viotoiia 
lecmded only the violent diodi, the velocity of piopagation would have been 1,166/101 
— 11 1 Ion /See, whioh lafartoogieat, we must thnefoie believe that the beginning of 
the loeord lefeia to the eailiei and lighter motion that b^gan at ^ 11* 58P at a point 
26 km foitho hum Vietmia The vdoeity would then be 1,181/164 — 8 8 km /See , 
whidi n a bttle but not much laiger than might be expeeted The bQgmnmg of the 
Bbong motion on the seiunpgi am, coming a half minute alter the beguming of the reeoid, 
oeeuis too eaify lor the long wavea ham the eaihei distnibanee, a^ too early oven fa 
the seoond pidmunuy benuua It miafa lepesont the fint praliminaiy bemas of the 
vudant duick, whose velooity would then be 1,166/184 —8 6 Lm /«e. AVe thus get two 
lecada of the veloeriy of the fiisb pidmunaiy bemois, whwh agtee very wdl when we 
consider the diffloiilty of detoiminiiig the exact pomt on the eeumogram where the 
imn'emenbbegui, and the further difficulty of leading the carespondingtime as near as 
a tenth of a mmute The strong mobon, beginning at 10 1*, would oonapond m tune to 
the aiiivd of the soeond prelunuiaiy bemas of the eulm dioefc, but as this diode was 
not fdt m Sitka it doa not seam potaUe that it oould have made eo great a record m 
Vwta iB, even tho the latter racaM eqiecialfy the traneveme vibrations and the former 
the longitodind Iba resnunda of rec^ la eomidieated fay the ovetl^iping of 
vdnabooB earning appaientl(y bom differeiit ports of tha budt-plaae. 


BDU, A1AB4 

Magnstlo Station of D S ObastBiidGeodetieBuxvqy. O H Tittmaan,Bupeiintendenl, 
Di H M W Edaond^magnebeofaBuvpr 

lot 67" in' N , long 166"20' W , altitude ISmetem, diatanee, 20 78"or 8«80B km , 
ehord, 9^201 km , dnestum, N 10" W 
Foundation, dueetly on sdbd rook 
Sewmogram^ ahaet No 11 


The instiumaitwaa a Bosdi-fkiion horlsontd pendiilum,northeampaieB4; ihimIimiImI 
registration on smoked paper lV,14BB0ondB, 7,10, /,4D0mBtaB, ^ 10, r, lOmm , 
Jf, 10 kg , £,76 cm 
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Theie weie no legulu tune mailn on the Bewnogianui, but oertum meiha have been 
made aitifieially, nhieh enable us to make fan e^lunatm of the limee 
Tlio motion bcgmi veiy Bontly at 17* 02P, at 17* 8V aationgm movement oceuia, 
which diob down in a little ovm a minute, it la possible that Uua la the tine bcgmmng of 
the hikt pidiminaiy tiomoia, at the bcgumiug and aeon aflu the end of Ihn movement 
theio weie eaat-weet jaia which ahook the loeoiding dium and eaubod an oveilnppiing of 
the lecoid The beginning of the aceond piclmunniy Ucoioib ib about 21* 06^ with an 
amplitude of 11 nim Thu eontinuod with aome uiQgulanty until 22* 82^, when the 
moikei went beyond the hmila of the papa, » a, with an amplitude gieator 11^06 inm 
The Bbong moturn lavted about 14 6 ininutN to 18^ 8ff*, and then tho movement eon- 
tmued with bmell amplitude and oceaslonal lohnfoioomonta untd about 15^ 17* It la 
not unlikely that the bmea at Sitka aio all about a half-mmuto too late, thu eoiiection 
would make them accoid bettu with obaavationa firom othm atahona in diawing the 
hodogiapha 

The damping u enbraly uagligiblo, and tho wild fiietion n not laige The peiiod 
duiing the laigo motion u piaebcally that id tho pendulum, ao that it la impowfale to 
eatimate the magmfleation, m tho aetual movement of the eailh 
The qumtion aiiboe Did Sitka, bko Vietoiia, loomd the caijy alight aheek or only 
the violent ahoekf If It leeoided tlm eaity ahook, tho avmago vbloaty bom tho oiigm 
would have boon 2,310/301 — 7 03 km /ace , but wnoo thia ahoek raimhed Vietoiia at 
14 2*, it mufct luivo piqgiewnd liom that uoighborhood to Sitka at a rate of about 
(2,81b — 1,18())/170 ■■ 07km /vec WoeanuotboliavolhatthBdatuibBnooBdvaiieod 
fm the fiivt half of Iho dnlaiioo toSitkaataiatoof 88 km /Boo , and foi HiAHHiwirf half 
only ata lato ot 0 7 km./aoc Wo me, thadoro, obliged to bdiovo that &tka, which 
lecoided tho oomponent at ii^t aui^ai to Uiat loomidod at Viotona, leolly loooidod 
only tho vudent aliook, tho vclouly for which then boeomeB 2,201/274 — B 80 km ^oe., 
which la about tlio volraty wo 4iould erpoot 

TACDBATA, D MBSCO 

ObearvatonoABtrononiiooNBOioiial Sonoi F Vallo^ dimetor 
Int 1B”34'M' , long 00”12'W., altatudo, 2,280 molom, dlatanoo^ 27.70” or 8,0Blkm , 
ohord, 8,000 km , dueebon, S 04* E 
Foundation, alluvium. 

Saamognma, aheot No. 9. 

The inatiuniaita uaod wan BaadvOmon honaontal ptwiiiiinmwj two horuontd eom- 
ponenta, mochanioal logutmtlon on amokod paper 
(1) North eomponant Z*,, 17 8 aooonda, 7,10, /,l,180moton; kf,10kg.; £,76om 
CB) Eaat eomponant 7*^ 17 6 aoconda, 7, 18, /, l,160iiiotan, Jf , 10 kg , 70 em 
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on the eaat component than on the nartheonmonank 


whidhuduetoayndhroiiamolpeeloda, andthelaDgwaveabegnimondaBnitei^oatlie 
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Hie puioda diiimg the stion^ motian appoadi those of the peodulums and theiefoie 
ne son not ebUmate the poith'a movemont, tliL foLt that the nuikei goes beyond the 
limits ot the leeoid veiy neai tho beginning ot the stiong motion shoirsi howevei, that the 
eoith's daplooement sms luge 


Bt Ignatius Collegp Obacivntoiy Bev F L OdeDbaeh,S J,diieetoi 
lAt U^SIO'N , long 81 " 42 ' W , altitude, 230 metns, distance, 31 47 * oi 8^08 km , 
ohmd, 8^56 km , diieetion, N 71 * E 
Eoundation, etift olny 
Beuaiopanis, dieot No 8 

The mstiument used vnis a heavy pcudulum, prevented liom swiiigmg by foui eoibon 
lode piesking ogainit it in diieotions 00* apeit Electi ir cuiiente pOM thiu the oaibons 
ondtha pendulum and then thiu eeiefully bBlBiii*e(l solenoids, whiLh coin peue mwilting 
onwhitepaijei Atthabnieof a shock Umpteasuie of the pendulum sgnuist the oubons, 
end hence the euiients, varvi end the niaiking [icnb oie dis()laced, malfing a leeoid 
^nie piehminnivtnmoibcaaiiotbeinadeout, buttlKpiinupal poitbegins about 18^ 20 4* 


taatanot *^*»*nA 

Uetauolqgieal OfBee R F Stupeit, F R B C, diicetoi 
Int 48*^ N , long 70* 23' E , elbtude, 1075 imtcib, dibtanco, 82 08* oi 8,571 
km , ehoid, 3,010 kin , diiectum, N OO* E 
Foundation, bouldm day, 82 melen abora lake Ontaim 
Beismogieais, sheet No 1 

^le mbtaument used was a Mdne hoiinontol puidulum, east component, phftt«^ib.pii«w 
iQgiebation Ta, IdBueonda, F, 61, J, 330metetb, e, 1061, ongulor displacenient, 
1 mm -066', Af,256gm , L^156cm 
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Beginning givnn Ob 10 O'*, mtensihod at 24F*, and ogsm at 27 O'*, at 82(r tho 
reeoids join from opposito udcb* i e , tlio amphtudo was gieatei tl>M 17 mm Thu con- 
tinues with one intaiuption for 10 mmuta Tlu motion dub down ooneidma^, but 
at 66 0* the sides sgom join fm 2 minutes with one sniaU inteiiuption The lemsindei 
of the Kooid ■ Bubsidmg The pciiod duiing tho strong motion ran not be doteiminod 
fiom the seumogiam on account^ the ekuc timescale^ but fiom leooids at othei slatrans 
It oould not be veiy dilferent from that of the pendulum, and thu aoeounts in poit for tho 
large amphtude 

BOmUILU, HAWASAR tBUODB 


Mognetie Observatory of IT a Coast and OeodetioSmvcy 0 H Tittinann,supeiuii> 
tendsnt, B A Ded, mogiaetio ofassner 

lot 21*10'N , long 16B*04'W , distance, 81 60* or88l61aa , ehoid, 8,700 km . 
dincbon, B 71* W 

Foundation, dueedy on solid omal rode 
Baumogiun, diaet No 2 


The mstranisnt used was a Mdne hoiiaontal pendulum, esst oomponeDt. ni.- 

r„iOeBoonds, 7,81, /.SeOmstan, 2f , 265 gm ; L, 16 fm 
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Tlio iiiNtiuincnl whs iiut imtretlv utill and the tinio ol llio bi'giuniiig b dilhouU to 
delcrnunu The tunc giAcii is llul uf the olisci\n in cluugp Thoio n awelt-niukod 
nunmnont 00 niuiule laloi, winch iiuy nuih tlio aiiival of wavob roflcolod onco inlci- 
nollv at the cuiUi's suilneo Tlio liine oL aiitval of llu* long waves n not ik‘hiu1iO Thmo 
aic laigo vibiations at 2b and olhina at 20 1*, tho l^tm ht tho hodogiaph of the 
iCgulor wavoB, but tlu^ aie too unentain and have not bocn used 


OTTAWa, CAVADA 


Astionoimeol Obsinvaloiy Di Otto J KIolJ, dncetoi 

lAt 45"21'N , long TSAIS' W , olbludo, SOmotcis, distanoo, 85 37" oi 8,032 km , 
chord, 3,871 km , diicelion, N 02" E 
Foundaljon, bouldci clur 
Sjeumogiaina, 4iocl No 10 


Tlio mstiunumis used wine Bo<«kOnioti hoiiionlal iionduluma, two honiaonlal oom- 
ixmonis, photQgiaphio legisliatiun 

(1) Noitli ooniiMnent T„ 6 71 Hoeonds, V, 120, J, 070 moleia, ^ 1 60, t, 0 0 min , 
5f , 200 gm : £, 0 US an 

(2) Eastoompmieni T,, 706spoonds, K,J20, J, 1,600 moteiB, ^170, i,00mm , 
If , 200 gm , £, 0 bS cm. 
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The east component began 18 seeonda bofoio tho umlh, tins indioatee Uiat tho longt 
tudmal luolion began bdoie the ttanivciso Tho noilh oaillHinipIilttdo (nno mmuto 
afUn tho ht ynnin g) wail 0 001 imn , and the oast aBTth.-amiditudc (P 5 luiiiato ofloi 
heginmng ) was 0006 mm Than sidum aio eomowhat imoorlam on aeoount of tho 
of pcnodi Tho paioda of the imvoa an not very diflomot fiom that of the 
poDdulunia On the noitih oamponent tho motum boeamo oo laige foi 10 mmutoa after 
UQ^thatitoannotbeUllowod, it than diob down to quiot at about 10^ 8(7" On the 
mat eamponent the looordi oio auperpoaod so that the phaaca oan not be diatmgmahed 
after the beguming 

WABHDBmv, p amc r or counniA 

U B Weather Buieou Prof Wdba L Moore, duef , Fraf C F Mjarvin In diaige of 
aeiamogiapha 

Lot 88" 61' N , long 77" OB' W ; altitude^ 20 6 meten, dlotanee, 8544" or 8,08B 
km , dhoid, 8,878 km , dneotum, N 74" E 
Foundation, bm day and gro^; aolid rede prebahly withm B meten 
Betamapima, dieet No 8 
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BEFOBT or TBS CAUronVlA. EABTHQOAEE COmilS&IOH 


The antnunuit wd was a Basab-Oinoii hotuantal pendulum, esH componant, 
meohaniosl icgististiim on enioked papei 7*,. 32 wcondt, V, 10, J 2,540 inetcib, 


c. 185. r,05b 

mm , Af , 17 36 kg J 
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Duiatuui,48haniH PnhapBlhfl long waves shoidd begin a nunutoeailifa Thevmy 
staoDg motion only lasted about 4 6 minutu Duimg the second pteliminaiy txemoia 
the paiiod was about 26 EAoonds, and amphtude 06 mm , ooiieBp^ing to an eaith- 
anqditudeof 04inm Duiiqg the logulai wsvn at 82 OF when the pomtoi went off the 
lecoid, tibe peuod was about 80 sseotida, piacticnlly that of the pendulum, so that we 
can not diaw conclusuma legaidmg tba oetual rnohon ol the giound 


GEBLZBHaB^ ■amiiAiD 

Uagnetio Obauvatoiy of U 8 Coast and Oeodetu Suivey O H Tittmann, bupei- 
intendent, W. F Wallis, magnetic obsetver 
Let 88^ 44' N , long 70* 60 W , altitude, 72 mptaa, distance, 86 04* on S,0b2 
km , ehmd, 8,800 km , duection, N 74* E 
Fonndatum, sands and giavel 
fleamogiajns, aheet Wo 8 

The matiumenta used wore Boseh-Oinoii botivontal penduhiaob, two hoiiaontel coin- 
poncots, meidianical ngartiatioa on SRudnd popac The ooiieetions to 0 M T aio 
negative far both oomponenta 

(1} North oemponent rwOOseconds, V,10, J, 1,000 meteis, M, 10kg , L, 75cm 
CQ East can^onent 3V, 26 aaooiida, Y, 10, J, 1,660 metua, Af, 10 kg , L, 75 cm 
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Doiation, noith, 8 7 houia , east, 8 1 houis ITio time of the Gist prelimmaiy tiemon 
on north component M not iracydeGnrte^ but It snot lata tihan 10^^ The longitudi- 
nal wava apparently ainved some aeconds eaiiia than the tianavane This probably 
meanii that longitudinal waves were Gist feltk and then the dstuibanoe beoame moio 
oomplcK Tlie n^ai waves aio a litde earbar on nath than on the east 
eompanentt as s also the strong motion 
Tte dyingmut curves sent me to detamma the damping and fiiebon aie too insular 
to yield doGnite Rsults, which is probably diieto uregi^ fnetaon, but if wo nq^t the 
damping and brntamal teinib, we Gnd the magmfyiiig powei of Ibe nmth eomponent foi 
wavBSotpeciodlSaeeaiidB fl8^S^)tobel78, and auiea mplifaiHb nf tiia pa««ini.iw. 

IS 40 mm that of the earth would te 2 8 mm , with the i™ assumption, the magm^ 
mg power of the east component foi waves of petiodOBBcondi MF) « ii , tin, 

oamapondmg earth-amplitudei, 8 2 mm Butbothof these values aie too small, as the 
movementh of the pend^ms aeon to have been limited by the stops It is not unlikdj 
that the total earthramplitude at may have BTnnmrt ftd to 6 mm 
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baluhobb; mabtlaid 

JohuB Hopkim Umreibity Fiof Huiy Etelrling Held, m ohaigo of Wbiiioftiapha 
Lot 80” Iff N , long 70” 87^ W , alUtudc, 30 luolna, dibtanco, 86 74” oi 3,078 km , 
ohoid, 3,000 kin , diioclion, N 73” E 
Foundation, cl^ and giavoh, about 80 inoUn> Ihiek, iciling on lock 
SenniQgiaffla, dieet No 1 

Thoinstnimcntiitacd wan a Uilne hoi iiontal pendulum, compoiumt,N 00”W , photo- 
giaphio legislation T„ 11 aocondb, 7, 0 1, J, 300 inoton, e, 1 08, r, 0 0 mm , angu- 
lar diapkeomon^ 1 mm « 0 83*, 256 gni , £, 15 6 om 
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If WO aaunio that the wave poiiod at Ifadtimoie was tho aamo aa that at Ghidtenham, 
namely, 18 eceonds, wo uc that tho loigo amplitudo atthib station ■ duo to Bynohioniam 
of poiiodn of the waves and the pHtiHiiliinui 

AlEANT, BENT TOBK 

Now Yoik State Muieum Di John M Qaikc, Slato goologiat 

lat 42”8ffN , long 7a”46'W , altitude,20 motom; dMtanoo,8718”oi4,12Bhm : 

ehffld, 4,060 km , dhootion, N 07* E. 

Foundation, hnvy bluo day with mUaboddod mnd and paveL 
Smempgrama, ahoot No. 8. 

Tho inatiumunta iiaod won BoaohOinoii hoilaontol ponduluma, two hoiuontal oom- 
ponontB, mochamoal legistiatum on amokod iiapor Canetonln for both oompononts 
Tq, 80 Booenda, 7, 10, J, 2,940 molna, iC, 11 9B kg , L, 86 6 om. 


ni North oompoimt 
O) Btst oomponont 
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Dumtlon, north, 2 1 hooia, east, 2 7 houia nie tlmoa of the pnliminaiy tnmoia 
aratwoarthioomiiiiiteBtoolatQ The atrong motion on the oaat oomponont laaM about 
0 minutea, on the natii oounponent only 2 mmutoo, but the gioataat amplitude waa 
dmwn by the latter The atrang motion waa not ngulai nor long enough to eatiinate the 
amiditudeo of the earth’a motion 

voNxo nco (vnguBg), went nmiHL 

Nagnetio Obaervatoiy of TJ 8 Ooaat and Qeodefae Burvpy. 0. H. ntfanami, auper- 
intondent, F H Dike^ megnetio obae^Br. 

let 18”0ffN , long 66”3ffW , BlMade,40ineten, dbatanoe, 68 46” or 6,042 km ; 
dhoid, 6,720 bn ; dinetion, 8. 86* B 

Sejamograma, ahaet No 8 
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Hie insti iimmta luod wcie Boneh-Omoii haisontal pendulums, tiro hoiuontal eom- 
ponenti, iHurViMHiMl legisbatum on amoked papa 
( 1 ) Ncnthioinpoiient Zgi 20BecandB, T, 10, J, 1,000 metw^, c, 1 OiiO, i, d 25 mm , 
JU, 11 kg , L, 76 em 

( 2 J Bui eompaninl To, 21 aeconda, F, 10 , J, 1,100 meteia, 4 1 0 , i, 20 nun , 
A/, 11 kg , L, 75 om 
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Duiation, noitii, 2 honia, eoat, 2 6 hama Hie peiioda of the wnvn coincide aith 
poiioda of the pendiiluina and the ationg motion lasted too thoit a time to enable an esti- 
mate of the caith'e motion to be nude Theio wms to hai e been a entam amount of 
eepaiation of the notth and oant eomponenta at tlie waiw, n the stiong motum ot each 
ooeuia whan that of die othei ib much icduced The leguLu waves do not appeal vciv 
dafinitdy 


mmuB, BUTI 8 H win udibs* 

8t Clair Eapeiunant Station of the Botanical Oaident J H Halt, F L 8 , supoe- 
intoD^t 

Lat 10° 40* N , long 01" 80* W , altitude, 20 6 metaa, diatanco, 00 01" 01 0,774 
Lm , choid, fl^OO km , direction, B 80" E 

Fbundation, 2 metaa of oonciete laid on aanda and elnva 

The inatniment uaed waa a Uilne hoiirontal pendulum, oint component, photogiaphic 
iqiatiation To, IBwoonda, V, 01, /.ISOmetUb, angulai rliaplaeemcnt, 1 mm "•QSF, 
Af , 266 gin , L, 16 0 em 

Fiebminaiy tiemou, 11", legulai wavn, 42", maximum, 63", nmi^ludc, llT 
Inteival foi i^lai waveay n 6 mmntea 

The lecoid of the eommenGomont n endently ciioneoua The time of aiiival of tho 
icguIai WBvu at 42r may be fairly coiieet Dmabon S 2 hou» 


ma, BAiDa* 

Obsavatorium dn QereUiehatt dm WnuDbclaftea m Gottingen Dr F Linke, 
duectoi 

Ut 18"48' B , long 171" 46* W , diatanc^ bO 20" m 7,001 km , chmd, 7,236 Lm , 
duection, 8 62" W 

Hie matiumcnt ured waa a Wiecfaait mveited pendulum C1,000 kg ), two ho»«ro " t»l 
oomponenta, mnnhanieal regiatiataon on amoked papm. 

Riat prdunmaiy tremon, 28" 27, interval, Iff" 61:* 

Second piebinmaiy tremon, 8ff* 2F, intend 10" 6ff 


■ The data won abtunad ftan Olmikr 14 of fha Baanoli 

■ In&iniiatian obtHBod ftani WkMiurt and Coapnnta, ~ 
Wmm Oottiiiiu, Math -nyi XI , 1007 


■I OHniiiitteaof ihsB A A B 
~ ■ ” , Nuh Xgl 
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MBimAWA, JAPAN* 

Uoteoiologiciil Obs(n\aloi} 

Lit 39” (W N , long 141” 07' E . disUnei', 704li” in 7,Sti Lni , rlind, 7,340 kin 
diicolioii, N 05” W 

The mstiuninit uwd «as on Oiiioii hiiiiiuntiil ficiiduliiiii, iiim luiiiiLnl ll•glslllltlflll on 
iinoked pa|jei 

Fiibt piolmiinniy tioiiioii, il* 07*, iiiLeivul, 11" 30^ 

Rveoiicl iiiriiiiiinu)’ ticninis, 33" 14*. inlciviil, 20" Llf 

Apia lus n Wuvlioil pnululuiii wliirh muffin luoic Uuin the Omni at Hinionwa 
and tliciGfaic iNobobly aliowrU Uip nuivcmont nioio promijtly 

FORA SELSADA, ABOBBB 

Snvifo Molooidlogieo dm Acoiph Majoi F A Cliaves, diiecLoi 
lAt ^”41' N ; long 25” 41' \Y , oltitudc, 10 nictmb, distoncp, 72 68” or 8,001 km , 
dhoid, 7,530 kiii , dnootuiii, N A5” E 
Foundaboii, basallic lork in a volcoiiia irgioti 
tinvuogianit, sliTPt No 1 

Thp mitiuinnit umkI wan a Milnr hoiiKmlal ppndnliim, past eoinponcnt, pliotogiaphie 
ipgistiatum r, (i 1, Hiiguloi diiplai'Piiipn^ ] nim ■ 040”, JU, 255 gin ; 150 oin 


Easl aiunpnnant 
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Duiolion, 3 5 liouiM The hppodiI pipliiiimuy tipiiunn oip not disbnguishaldp. Then 
ih a oiujous diirmanep liolimiu the •uiHniogninifi ol Funla Didgnila and Ihoso oT Fiu4oy 
and ICdinliuigh, atpnolically UioHanipdnlanpo ftoin Uioongin lullic foinipi, Ihp hist 
liipinniiiaiy tianoin oio shongor and tlio baguuung of tlio sacoiid pivlunlnozy Imnoin 
UP not rlmly difTcicntiatnd, m the two lalUn, tlic flint inpliininuy linnoia uo very 
fooUe but dip anooiid pichiiunoEy tienioiH bpgiii uliuidy. 


PAnuy, BconAND. 

Coats Obwivotoiy David Cidlcy, dupotoi 

Lit 56” 51' N , long 4” Ob' W , nltatudo, 32 inptoia, dntonoo, 72 64” or 8,006 km ; 

dhoid, 7,637 Lm , duoollon, N 31” E 
Foundation, booldci eh^ 

Scumqgiams, ehoot No 1. 

Tho uistiiiinont usod was a Milno homontol pondnlum, east eomponait , photqguqiliie 
rogntiation Tg, 17 sooooda, K, 0 1; /, 440 meten, angular dfaploeement, 1 mm - 
066*, if, 266gm, L, UOom 


But eompoimt 
Inlaml 



282 881 474 BlOtoOO 84loS7 17 + 

107 908 840 888 


Duiation, 4 1 houn The pniod of the long wavoa woo horn 36 to 30 oeoanda 

* Infnimthm obtalnd fliwi "PirilmlDaiy Voti oa iha BrianoBaphlc Otanmlloni of ibi Bu 
nouMi bithqnaka^" bj F Omni, Bull DivnW KrtbqiiakB uvialii»tioa OommlmlMb val 1, 
No 1 
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BBSEEir, 1DB.WAE' 

SeiwQBl Station of tho Uuoeuni Fhrf Dr Oul F KbUeiup, dueotor 
I«t 00" 34' N , long S" 16^ B , ■Ibtuda, 20 moteib, dHtance, 72 7D" oi 8,032 km , 
ohoid, 7,660 km , dinetioD, N 34" E 

His mstnimenta used wan BwaclvOiium boiuonta] pendulumi, two oompoiiaDts, 
meehanioal tagntiatutt on ^noked paper, 7,16 


{1) North oomponant 
{J)Eut eomponnit 
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Hio gnat diftsenoe faalwaaa tilie mammum amplitudM ■ probably due to difteiensM 
m tbs penoda of tbs two pendnlumii 


■DODDSflii^ Bconjum 
Rqyal Obwrvatoiy Thomas Heath, diroNot 

Lat 56" 83 6^ N , long 3" 11' W , ^titude, 131 6 metaa, distance, 7330" or 8,116 
km , ohoid, 7,^ km ; dizeeboa, N 31" E 
Foimdatuii, DoYoman lava 
aheet No 1 

The mabument uaod was a Hiliia hoiiaontal pendulum, eaat «w«pwniwit 17 
soconda, V, 01, J, 440 meteio, «, 1 11, angulai diaplaeoment, 1 mm ■■ OOtf, M, 
266 gm , Ir, 16 0 om 
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Dnmtion, 8 7 houia 

TOKT D , JAPAN 

Tdkjo Impenal Umvernty Frof F. Omon, D Bo , diieetor 
Lat 86"48e'N , long 183" dll' E , dntaao^ 78 03° or 8,317 km , dwid, 7,000 km , 
diTBebon. N 67" W 
Heiwnogiama, dieet No 11 

Themsbument uacd was anOmon honaontal penduhnn, east oomponent, mechaniaal 
lagiatmtion on amahed paper Fgi 41 Saeconda, 7,80, J, 1,200 metem, 3r,ie6kg, 
£^76 am 
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At 16^ 31**, (1), vibiatioih propagated along majoi aic, acroiduig to Fiufimor Omoii 
The laigG ampliUideb shown, both at the bpguiiiiiig ol the second picliiniiiaiy tieinon 
and in the long navcH aie duo to appioMiiuUc hyn^ionibin ot ixniods of tho waves and 
the pendulum 

BZDSTOH, ElOLAID 
Livcipool Obficrvaloiy W E Flumniei, diieoloi 

Int 68** 24' N , long 8” 04' W , altitude, 64 metoib. dfatanee, 74 81” oi 8^817 km , 
ehoid, 7,730 hm , diioction, N 33” E 
Foundation, sandstone 
Baiamogiainb, ahoot No 1 

Tiu) mstiumcnt used was a Miino hniaontal pendulum, eaht camimneat , photogmphic 
regutratian 9'„187iieoonds, F,bl, /,6S0nictciH, a, 1067, l/,265gui , L,150em 

‘■“list* wSVir 

Eut component aid MO Wi Bl*6 64 8, 0^010 582 lT+ 

liitarvnl 11 8 21 6 85 7 dB 1 


Duiation, 4 1 hoius Tho legular waves ean be loeogmaed by Uicir gicata priiod, 
which aniounlta to 21 soeonda against 10 soeonds duiing tL> pmunpal put, this beeomes 
still ahortei duiing tho strongest put of llio duLuibanec A eompuison with tho aen- 
mogiaina of Edmbui^, Fhidi^, and Kow also help to identify this phase, tho thuo la 
not ao markod a ahango m amplitudo at ibi beginning as in tho othor aeiBinogiains mon- 
tionod 

UP8AXA, a WED EN 

Ifbtoorolngical Obaorvatoiy of tho Univoiufy Piof Dr n H HildohnndoMm, 
diroator 

Int 8B”816'N, long 17” 87 6'E, altitude, 10 motors, distnnoo, 70 80” or 8^588 
km ; choid, 7,014 km , diioetjon, N 10” E 

Boiamograma, ahoot No B 

Tho insttunumt uaod was a Wiobhoit mvortod pondulum, two hoiiBontal oomponentB, 
moehaniod iqgiBtimtJon on smohod paper 

(1) North component 0.8Beo(^; 7, 280, J, 2,060 mclcfs, c, 3, J/, 1,000 kg ; 
L', 11 6 inoten, L, 1 motoi 

(SQ Eaatoomponont 0 8 soeonda, 7, 270; /, 1,000 motma , §,9, M, 1,000 kg , 
l/f 11 0 moton, L, 1 motor 
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Duration, 8 houn The first and aeoimd prabrnmaiy tramom are eapeelaliy well do- 
finod Tho amiditodeB of tho long wavea ue about etpial on tho norfh and on Iho east 
eompanoiitB, what qqwon to be ^prinolpal part on the east eaneapondi to dying down 
of regular waves on north It ia ooiioiia that tiw atruveat motion of east oeeuia whan 
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north n weik, and the fii^t sliong maumuin, at 6S* of noith, u at the weakest part of 
east The othn noitli maximB do not eoiteqxmd to my reenfoi cement of tte east 
oomponent The laigpit eaithramplitude ocouiied betvoeu 13^ jiO" and 52* and 
aniountedj on tlie noith component, to 3 Q mm , on the cast oomponent, to 8 7b mm At 
the mavimum di^ilaeaiiuMit ot the noiili needle (14^ (XF" 4ff) the eaith-amplitude was 
onls 1 2 mm and at the masimum dieplacmient ot the eeat needle (13^ 54*1 the emth- 
■m ^i t uda was 1 6 mm , a half mmutc enilKi the noith eoith-omplitiide was 2 8 mm 

SBnn, laLB or wishi, bbolahd 

Piof John Uilne, F It S , dueetoi 

lot 50” 11' N , long 1” IT' W , altitude, 15 metots, disbnee, 77 08” oi 8,560 km , 
choid, 7,0J8 km , diieetion, N 34” E 

Foundation, dmiitogiatoil oliolk orei solid chalk 

The mstiumenta usol were 

(1) Uilne hoiiMiital pendulum, east component Tune seale, 1 mm to 1 minute 
T„ 20 seconds, 7, 01, /, 600 meteiB, if, 265 gm , angulei diaidaceiuent, 1 mm - 
086*, L, 160 cm 

(2) Udne Hbiuontal Pendulum, east oomponent, tuno scale, 4 25 mm to 1 mmute 
Seiamogiams, sheet No 12 F, 0 1 , if, 255 gm , L, 15 0 cm 

Heavy honsonlal pendulums, Buppmted by an mm post mme than 2 melcis high 
Seismogiom^ dieel No 7 

t3) Nmth component F, 26 4, a, 1 21, r, 0 3 mm , U, 15 kg , L, 1 080 mcLcis 

(4) East component F, 83, e, 1 61, r, 00, 3/, 45 kg , L, 1 030 motcis 
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Duistion (11 44 horns, (2) 4 

8 horns 

The lacgs amplitudes aie piohably duo ti 


emncidenee of peiioda, th^ oceui at different thnes for the ditteieiit pendnlums 

08SKA, iSME 

Meteoiblqgical Obscrratoiy N Shimono, ducetor 

lAt 81” ^ N , long 135” 31' E , durtiuiBe, 77 80” m 8^601 km , dioid, 7,057 km , 
diieotum, N 66” W 
Seismogmmsy sheet No 15 

The mstnunent used wan on Ommi hoimntBl pendulum, cast component, 
rqgistialMn on emolrad paiwr Tg, 27 seconds; F, 20, J, 3,000 mateie 
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Duiation, R 1 houit The ix'iiod duiing tlu‘ stiong iiiolion ib rlo^cly that of thii iioodu- 
lum and in the absiiiio of btiuiig (Luiiiuitg and v\mI kiioivloilgi' ut llu‘ dnniiiiiig latiu, 
the movement ot the cuith eon not be Ohlnualed Thi. letleib on the seisinogiiun lefoi 
to the lollowiiig tinin a, 13^ U" 21*, 6, •11" 13*, l, ii* 2u*, d, 47" /Mi*, a, 08™ 51*, 
/, 14^ 10" 22*, y, 25" 4d*, A, itf* Ol" W*, i, 10™ 11*, j, lli" 88" OB* 

KOBE, JAPAB 

Uptooiologicnl ObsuivnLoiv 0 Nakagawa, diiratoi 

Lat 84” 41' N , long Ub” 10* E , idUlutie, 63 ) meteii, dihlAiice, 77 51” oi H,U10 
km , choid, 7,07U kin , diioLtum, N />5” W 
Foundation, Falcoaoio loclei 
tieunqgiain^, shoot No 5 

Tho instiumcut useil nab an Omoti lioiuoiital iN>iidiilam,noitli eoiuimneiiL, niei.hBnu.al 
ivgistiation on bnmkod paper 2*0, 85 mccoiuIh, V, 10, J, 8,000 inelcis, 8/, 5 kg , L, 
76 cm 


UOlHV . 
■ibi In 


0) SwiHn nuimi- 
Htn ni wiihi 


IllillllM 

Wiviii 




Vmpmibmi I'mniD 


Noith eniiipiiiHiil Jl JA 

I 11 I 1 . 1111 I 11 111 


■ a ■ana ■■ «■ 

II 1<I Ml iMi U Ml 10 Jl 

ii 11 17 ns 


Duiutuiii, 3 holUi Altlu) llu> long vmviH apiniu quite dohniLidy to begin nt (0i the 
tinio seems somewliat late Tiuw oio two wcU-maiLisl but bctMii alod n nvui m tins )i.u I 
Ilf tlio nmtion nith a jK'nud ut Ml Hceonds oiul a veiv laigi> anqililudeb po«ilily 111 iinil 
due to luu mony of ptuoils 'llio ainplitudn i il tin* curlli dm mg llie pi uioiind |iai I isui not 
bn di'Us mined as Uu* inotuni lasted only a slioit time and llu> danimng is small 
The lettcii on the HeiNiuignuii lefei to Llio iolluwing tunes a, 18* 21" 28*, b, Ai" LV, 
e, 4ff* 81*, d, 68" 30*, a, 5*^ OS', /, ll** 00" ObF, g, 12" 82*, A, 22" 2lf , 1 , 6?" 8/F, 
j.ltf'Bria* 

KBIT, Biai.ABD 

National L^hysiud Idliiiialuiy Dr OIuuIim (Hiiiv, lu eluugi* of sisbiiuigiBiili 
lAt 51” OB' N , long 0” W , BlUtiulii,li iimtoiH, distance, 7708” 01 H,030 km , 
ehmd, 7,060 km , dueobon, N 82” 10 

Fomulution, deep alluvial giavol, Miwinilr biiUHtoim 1,100 Eaot below tlu auibee 
Seiomogiams, diMt No 1 

The inatnimont used was a Milim hOTBonlal luuiduluin, east eomimnoni; pliologiaiduo 
ngistialion Tg,lBtol0beaonda, F,01, J,520moteis, •,1114, r,00iara , angulai 
displacement, 1 mm - 0 50”, A/, 200 gm , L, 15 0 rm 


Intei\al 


287 

US 


S40 

SIS 


*** Amim 

800 sroTooso 17 + 
S70 


Duration, 8 8 houia Tho time ot tho fliat pidmimaiy tiemon hoe not been uacd in 
the deteiimnatum of vdoeity of propoptum, it la fully a mlnuta later than at all other 
etatum which do not difier eonaideimbly tmm Kow In «!«*«««<« &am tho focus, and tfao 
begmning of the movement on the eeiemngiam la too indefinite to permit a eatiafaebny 
detenmirtion of its tune. 
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BEPOBT or THB CAUFOBNIA BABTHQDIKE OOUllbaiON 


EAMBUBO, flXBMAIIY 

Hnnptjijif.MMi foi Eidfacbenfoiachung Dr R Schott) ducctoi 
lAt 63 ” U' N , long 9” 60 ' E , altitude^ 16 2 meteib, dntince, 79 74” a 8,860 km , 
choid, 8,167 bn ; ditactuai) N 30” £ 

Tha uBtiunualfl U4d oeic Rebcui-Puchwiti hniiioalal penduluma, modiOcd bv Dr 
Harkei, two ooniponentt, photogiaphu legfttiaboa 




BECOHBnunMT 

Wtiu 

n^Miiu 

North eompononl 
utapoMnb 
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fll 32 

dl 42 

ai B7 

m f 

44 32 

« a 

31 37 
31 21 

A\a»|e 

Intoml 

34 ai 

13 01 

at BO 

32 23 

44 32 

32 04 

31 13 
80 17 


DCGLB. BHjfltnnC 




ObseivEtouii Rojale de Bdgique M O Leeomte, diieotoi 
lAt 60” 48* N , long 4” oi' E , altitude 100 metaa, diaUnce^ 70 80” oi 8,872 km , 
choid, 8,173 km , diieotioa, N 81” E 
Eoundation, oousa Tatiaiy hmoBtane 
SeKmogianik, BhoBt No 3 a 

Tho Inatiument u«d wai* on Ehlat tiipis pendalum, idiotogtapliio ipgutiation 
(1) N 00* E eomponpnt 2*^ 1125 uaoiidB, F, 100, J, 5.100 metoib, f, 1003, 
r, 0 0 mm ; i/, 186 gm , L, 10 08 om 

(8) N 00” W camponont T„, 1063 oiooiuli, V, 100, J, 4,400 metcii, «, 1004, 
r, 0 0 mm, JLT, 186 gm , £, 10 08 am, 

Noith campanant, 3^ 11 16 aoconda, F, 100, J, 6,100 metaa, e, 1 004, r, 0 0 
mm , If, 186 gm , L, 10 08 om 


N 60* X coDHumt 
N 60* W compoiMt 
Noth coinpoiiimL 


InMral 
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at 
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ai 
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34 
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37 

24 

27 

34 

37 

U 

30 

38 
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AH thiee penduluma lufferad pennanoDt ifiafdacementfl dming the dietuibanoe 


jnjBW, IRTMEl 

Aitaonomieil Ofaeerratoiy of the Umvenitj Prof Dr G. Lewiteky, dmetor. Dr A. 
OiloO, ewtaiit 

lot 38” 28' N , long 20” 48' E , el’Utaide, 48 6 meten, dotanea, 80 37” or 8^024 
km , ehoid, 8^313 km , dnectum, N 10” E 
Foundabon, fine 
Beunopime, ebeet No 10 

The juilnduuile uHd were ZaDnep-Repaoild homontol pendidniiie^ two eomponentn, 
photogrqiliie rqgnhatum 

a) NorihoanpoMnt ra,3168Beoonde, 7,046; /, 16^000 meten, 6,1004, r.OO 
mm, AT, OOgm, £,183 am 
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(2) Eut oonqmncnt To, 2822 seconds, V, 040, J, 18,000 moUnn, e, 1 006, r, 0 0 
mm , 1/, 60 pn , L, 13 3 om 


Noilh aomponniL 


Avmco 

Inlnml 




21 » 
21 41 
21 43 
12 U 


nlkHunNAHt 


21 48 
34 40 
81 40 
28 16 


Tlie BOHUiiogiBina me eucfully diami fiom the miginal, paite of whioh won eo faint, 
on aooount of the lapid movoment, llial they could not be rapiodueod Cl^he ottreotion 
to G M T bhould be +43 eeoondb and not —48 Bceonda, as maiked on the eenmo- 
giama ) The noilh eoniponont bopna m the middle of the ehoet at the bottom of the 
eeumogiem, it had an ampbtuda of 15 mm when the sheet was put on Thie movo- 
ment giadually died down, ^t the pendulum was not peifooUy etdl when the oaiUiquake 
Bi lived 8* 10* latei Hio flnt pidiminazy tiemoie have a am^ amplitude, about 1 uim , 
and a poiiod tho aame aa the pmiod of the pendulum, ahowing an ealaoindy email dia- 
tuibanoo Tho aceond pidimmaiy tiemoiB have an inmenamg amplitude firom about 
10 mm to 20 mm , at 1^ 50* 46* tho motion boeomea ao luge and Uio photogiaphm 
raeord ao faint iJial it can not be eiqniid, a few tuining pomti aie ahown in the lower 
put of the [date, thia oontmuea for the lObt of this hno The leooid n again piokodup 
at tho bugmning of the next hno at about 14^ ^Gm eontet of tho loooml is ahosm by the 
unglohne on tho left of the plato Tho movement gradually dies down, but still hu an 
amplitude of 20 mm two hotua later. 13io eeat eoinponont begins m tlm middle of tho 
ahoot, It haa small oaeillationB whioh oniiioly dio out bofmo tho piobminoiy tiomors 
unve Tho hiat pidiminaiy bonune and second pioliminuy tramon bo^ at tho 
same tunc aa those of tho noith component, but thigr have lugot amphludea, tho fiiat 
attunlug an amplitodc of 7 mm , andthoaoeaid, bi^nnmg with nearly 60 mm, attun 
120mm bylf 48^,BiidafawmmutoBlatar(U^09r46')anloat Th^uopududup 
ogam 8 mmutoB lalm, and about 14" 26* (hop to an amphtndo of about 40 mm , they 
then gradually dio out moro uiQgulaily than the othor oempanent Tho vary lup am- 
phtudm are duo to ByiMdiromam the ponoda of the sravea and the ponduluma 


IBKDTB, WBmA. 

Moteoroloi^ and Magnebo OfaBarvatory M A VoBnoaonakU, dbootoi. 

I«t OO^IO'N ; long 1^14' B.; dthiule,470motmB, diataaeo, 80 88* or 8,060 km ; 

dhoid, 8,260 km , dfanobim, N. 27* W 
FoundaboD, h^ Juma^ day 

The inatromeiilB used were 

Bopaold-ZoUner honaontal pendnlmna, two oompoinentB; photographio rqgbtnitlon. 
aeMmogniBB, dieet No 2 a 

(1) North oompanent T§, 86 neoonda, 7, 67 5, /, 17,600 metera, angidar diB[dBoe- 
m^ 1 mm. - 0 011*, 8f, 80 gm , L, 14 om 

(2) East eomponant Ti, 26 6 aoBonda; V, 676, J, 0,800 metan; Mogalar diaplaoa- 
1 mm ~ 0021*; Jf, 80 gm ; £,14 cm. 

BoaohOmon horiaaiital pendubm, tsro eempanaitB; iwIihIimI iQ^bbwbon on 
smoked paper Bi— nograina, afaeet No. 18 
C8) NorA and (4) But eomponauta; F§, 94 aeoonda, 7, 10 (1); J, 1,480 metan (T); 
V,llkg (1); £,76 am (T). 
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BEPOBT OF THE C^LIFOaBlIA EAETHQUAKE OOUIU&^IOIT 


(6) Millie Loiuontal pendulum, post conipunout, photQgiAphio iqgistidtion Scismo- 
giama, aheet No 2 Toi 20 5 eocouds, T', & 1, J, 7CN) meteia, A/, 25S gm , L, 15 0 uii 


ll) Noitb componuil 
12} Eul wnponcnt 

Ninth compoMiit 
(ij Fhl iimipoiiant 
iSj East cumponuit 

Aiaidju. 

IntLiial 
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12 06 
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DuiattoHj 111 Olid (2), 0 5 houie, (8) 2 5, (4) 2 7, i5) 4 0 

On tho Zolliici-Rpps^ loeoidb th(.te h no cleat rvitlcnce ot btig mvep* The stiong 
motion soenh to hovn boon tationgoi and to hn^o lasted longei on tho ebt eomponmt, it 
also began nonily two mmutoa ooiliei , but the noith oompomint ahoaa a maikod movo- 
mant between lb" and IS^ whmh is lacking m die isal movement 
It v» inteimtiDgto compaie the icrada horn the atmilu inatiumentb at Juijow and 
IiLulak, ahieh aic piaLtically the aanao distanao tiom the centium Wo find eeiLam 
difteiencea, at Juijew the noilh eomponent la appaicntlv the ationgci and hokh ibi 
Btiong motion longcij but comes to leat aoonei than tho east eomponent , allot about Itf* 
It aeama to be d>ing down with vaty slight uiegulaiilica, wheieBb the east euiupomnit 
a\peiieiicia di*>Linct distaihaneos up to 17" SlT' We eould give almost tho same 
deuiiption ol the mosemenL at Iikukk if we intoteliangeJ emnponcixta This m ouiious, 
as the diatuibniieo appioachoa tho two stations m diiectaons niakuig about tho snmo angle 
mth the mmidian It m unCoitunato that the instiuiiionb have hO littlo damping that 
thou pioper motiana pnoat for a long tune and mtoifeia with a bottei mtnpiclation of 
the soiwnogianiB Fw mslanae, it la impossiblo hi aay whethoi the pidlongcd atioiig 
motum of tlio noilh compononL at Juijow is dne to a eontuiued ationg dishiibanco or to 
the prepci motion ol tho poidulum Hie east component may have ficlt jual oa alioiig 
and long a dibtuibanco but lib laigc dwplacement may have bam chocked by it We do 
not find thn diDnenca between tho eompmienta of tho stiong damped pendulum at 
Guttiiigcn, which a but slightly luithci flam the contiam 
Tho peiiods of the movement at Iikut<Jc oie doudodly laigot than at Juijcw, at llie 
latlei, duiing the fiiat and second pielnninaiy tiemois ttm peiioda oie about SO bPoonds, 
say neai the natuiol peiiods of tho poaduhima, at Iikutik fh^y aie about 87 seconds 
and 60 Booenda for the cobt and noi th con^xmaatBi lespeotively, in oompaiieoii with tho 
natuial puiods of tho penduluina of 26 86 second Duiing the loige motion the 

coat eompoaent did not icooid, end the north oomponont ib too niQgiilai to dotmmiiic a 
pmiod, but both indicate oampaiataveV luge diaplaeeinants ot the giaund 
Tho maaimum displacements at the Bow&Omoii pendiduma at Iikutsk aocm ontiiely 
due to bjnchioniam of pciioda and induato a compaiatively small eaith amplitudo, just 
the opponte of tho indicatumB of the BepaolitZoDna pendulums The tbynnuig of the 
long waves n not apparent on the ZoUnar instnimenta uhlem we it at the ht yniung 
of ^ Btiong motion, but appeals pietty wall on the BoadhOmoii reeoida, tho period 

la about 1 minute 

TTie times of amval at Juijew and Lkutak me ptBcticaVy Nie aamoy nnhimfai^ uniform 
vdoaties along the two paths fbHowed 
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POTSDAJ^ OXmiABT. 

Kg^ PiouBiiwlim OeodaliadlMB Ihatitut Piof Di O Hecdcer, in ohuip oE nisino* 
giaphb 

lAt 62" ^ N , lopg 13" 01' E , olUbido, 00 inotom, dutBoeo, 81 65" oi 0,012 km , 
ehiud, 8,603 km , diiootion, N 26" E 
Foundation, vnd 

The iiutiamonla used wan 

Bcibeiii-nKhniti iNiiduluma, pliotqgiaphie icgibLialum Scuniogiaiiib, sheet No 4 
Cl) Noilh and (2) East oomponailta T,, iBsocoiuh, 7,80, J, 2,000 inctoiB, ■, 25, 
Al, TO gin , L, 0 om ( 0 

WiodioiL insalcd pendulum, Uo coinponontB, moBhanioal n^Htiation on smoked 
papm Seunogiainn, tliort No 6 

Noith componail Umuonds, 7, 183, J, 6,600 niotstu, ■ 6 , M, IflOO kg ; 
U, 40 metoiM 

(4)EBsloomponQnt, Zg,14Beconds, 7,130, J, 0,860 malms, 1 , 6 , A/, 1,000 hg, I/, 
49 moleis 
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Duialion, 0 liouis 

On account of the ovnlapping of tlio locords on the lounipgiBm of llio East eompononl 
of tliQ Ilelieui-raselnnls insUuinenl the lipginiungof tlio fnsl two phases can not bo mado 
out TIuMowasaHlilfliiigof UuiiiiediauliMBiaIwut 14\ nflct which it mnotly ovoilsy 
the cailior line Tlin eoi^sl has iimdc Uie tcnnlnal pail of Uio curve pavi into Uio eariisr 
|iait at about 15^ 88* (18^ 84^ } Tlio nuiTiinum ainpbtudos ol Iho oarth, as shown 
b 7 the vaiicMs insliumenls, oiiinoarh tlie fblbiwiiig values, tho the mownients weio not 
sulReiently ivgulai to malm the moasuRs exact (L) 1.7 irnn ; (8) 2 7 mm,, (4) 2 2 nun. 
Theso niaximums oil occuiicd betwrmi 13^ and 18^ 67* The lecoidiiig point 
psBod its bmits and ceased to ncord rni (4) at tlm timo when tho ainphtudo was mmsund 
C8} indieatm an eaitli-ainiditudo of 8 05 mm at 18^ 68*, during tho long waves, tho east 
component at tlut tuno is not sufllijantl> iqgular to yidd a monaure, but the total value 
must be grastci than 4 

oonnioin, dbuiait 

Qeo|diyiukalisdhm Ihstitut dor Umvomtht Ftof Dr E Wioohccty diraotoi 

Lot 61"38' N , long 0" 68E , sltitudo, 270 moteis; dwtanoe^ ffl. 80" or 0,040 km ; 

ehcid, 8b801 km , diiect^ N 88"E 
Sasmogiams, shoot No 12 

The instruments uud, ah having mechanical rcgiBtiation on smoked paper, srers 
(1) Wieohsitinveited pendulum, nath component 2*1^ 1 48 seconds, i/, 0 648 meter; 
7, 2,100, J, 1,140 metms; v, 8 0, r, 0 3 mm., Af, 17,000 kg 
Wiedi^ inverted pendulum, two componsats 



wBwnnT i or the OAUPOBNIA HAEIBQUAKE OOIDHBSIDN 


(3) NaUicainponeDt 14 07 Koonibj V, U3| Jj 7j600 iii6teif | f| S 0| r, 15 nun , 
AT, 1,300 kg ; I/, 48 melwB 

^ Ent iwimpnnptti' Tq, 12 0 BBOooilbj Y, 172, J, 0,700 metaiB, •, 3 4, r, 0 0 mm , 
21 1,300 kg, Z/, 337 nurtaa 

^4) Wiediart VutssBl Bfotum Basmograpli 48 bMonda, K, 170, J, 97DnuitaB, 
f, 88, f, 01 mm , JIf, 1,300 kg, I/, 57 metan 
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Dnimg thB long tiava, nt 13^ 54^64 5*, m Sod tho Idlk)wiiig enith-amidiludeB mdi- 
cBtod (l)Noith,08mm , 9)N«1ih,037mni , (3)EBBt,131mm , (4') Vnlusal, 1 Olmm 
Bt 13^ 02-53”, ptdaUr the total irmld he about 3 mm Duiing the pimcipnl pail 
(1) Noith, 15mm BtlT 63” 30F, (8) Nmth, 0 58 mm h 3) Eaat, 0 68mm , (4) Veitioal, 
07 mm , at 14^ 00 5” Cli and (3) give tooBmall valuca fdi the pendulum itiuok agamat 
iha Btopa doling the laiga pait ct the pruiatpal part It la to bo noticed, howovet, that 
(1) gi\eB a iM gpi and (4j a amaller amplitude than duimg the long waves Fiobably 
the du wtigtiiBpinpipal pait WBS a little gi eater than 3 nuo 


COmBBA, POBTinAL 

Obaervatoiio IfapieUco-MeLeoidlaguio Fiof A 8 Viegaa, diieotor 
Lat 40*'13'N , long 8”2S'W , albtude,140anietan, diatani.e, 81 30” oi 3,040 km , 
ehord, 8,307 km ; dinMtion, N 45* E 
Eoundatlnn, Tuaasie aandstane 
Senamogtamsy abeet No 1 

The inatnunant uaed wna a Mdne honiontal pendulum, eaat eomponent, photo- 
gngdne i^gntiaboiL, 7, 0 1, Af, 355 gm 



Hut aompanaat SB 4 IBO BOBBBBB IB 

Inlaml 12 S U B BB 0 

Duiatua, 8 houn Doling the abong motion the period of the wava wbb about 34 
BBeonda, tte proper peiiod of the peodulnm ia not known and the actual magni filiation 
can not be deteunmed 

UiPfle, OEBMABT. 

Gedcgnchei Bunau Ftof Dr Hvmann Oredner, dneetor. Dr F Etawold, 

aantant 

lot 61* 20' N , long 12* 28 S' E , diatanoe, 8240* or 0,101 km ; dhord, 8^802 km , 
dinctaon, N 20* E 
Foundatian, alluvium and aanda 

Die fastnunent uaed WBB a ’Wleehert Inverted pendulum, two eomponenta; menhanlnal 



OBBEBYATOBISB AHD TUB DATA OBTAUIIED. 


(1) North eompaDint T^, 8 5 BeoondB, V, 220 0, /, 4/XX) meton, •, 8 05, If, 1,100 
kg , £^, 18 1 msteiB 

oomponant 8 6 aeeoiidB, V, 211, J, 4,360 meleiB; t, 2 4; Af, 1,100 kg , 

18 1 metttB 
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U) NoiUi eompunuit it BO J5SU 510SaB0lo008|2gQ 

(2j Bnt coinpenaiil BtflO iBBO BlS4a50lDOOBjgj^ 

\viingo ii BO SB iO SI II U JO 

Interval li U iJ 11 JB BJ 4) 02 


DuiAtum, 4 4 houli Al 18* 54** Iho long wavoB of noith ooinponini had a poiiod of 
about 40 SQOQiidB and an Binplitudo of 10 inni Thn givcB an omphiudo on Uio north 
eoiiipoiiontof ihooBith-movoinantof aboutlmm , at Ihcaamotiino tho caat aomponcnt 
indioatoi on oudHunpIiludD of 1 3 iiim , and tho total may bo 1 5 mm At 18* 66* 
41*, tho oBiri. ooiUi-anipliliudo u 1 81 mm and tho eouibiuad ainphtude u 8 17 mm At 
if 67 6" tho noith ooith ooiniwnont la 0 68 and rant component 1 60, total 1 05 inm 
'Hum Binpliludm aio not ouluoily tiuutwoiUiy, bocauso at timoa tho matiunient loaohod 
iti limit and tho moUou waa not voiy ragulai At Plauon, a aubotation of Loipii(b and 
OOkin to tho south, tho roooidKMinblod that at Loipug 
The aohonogiam from Loipilg la iiqnoduood in "Biobontei Boiioht dor Brdbobontation 
Lupaig" (fioi dot Math PliyB K1 d Eon Bthdraiuduiii GomiUb d Wiawmi au Loipiig. 
Bd Ll3f,J^Bnuaiyl 1,1007) ADopyofthnwaafonraidod^Dr OnidiiDr,butthobOunno- 
giam waa ovmlaokod, and IhotofuiQ ib not ropioduood m tho atlas. 
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jnA, OEBKAIT. 

Btoinwaito Fiof Di Rodolidi Stroubol, dinoloi , Di Bpponatcm, aariaiaat 
Lot 60”60'N , long 11°88'E , alUtudo, lOOmoton, diatanoo, 82 46” oi 0,107 km , 
ohord, SijSOO km ; dnootum, N 37” E 

Foundatum, m thoTalloy of tho Saalo Bivnr, on 4to 6 inoton of woathorod aanditono, 
undoriam fay tho Bunt aandatona. 

Seumognma, bhoot No U. 

ThainBtcumoatuaadMaBaWux!hartmvartedpandiiilum,twD compononti; meohonlcal 
ngiBtiation on Bmdked paper 

(1) Noithaompanaat To,110Beocmda; 7,100, /, 6,800 matna; e,6 0, Af,l,200]ig ; 
88 0 metoEB 

(2) Bait oomponent 2*1, 110 ooooodo, 7, 180, /, 0,000; i, 60, Jf, 1,300 kg , 
^,M0 moteia 
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SL BBFORT or THB CAUFOBMIA ZABTHQUAKB COlIMI&blON 

DuntiODj fi 6 Imwib Fiam 51 to 50“, during tha lonff wavee the euth'a amplitudeb 
am the laigeat, bemg 26 mm Im the iioilh and 1 Q mm toi the cast component, a 
poBsUe total td 3 3 mm At ahout 6fl" tha indicatMl caith's amtjlituilea aie 2 0 mm 
and 1 6 mm toi north and eaab oomponentb, lespacUvdy, and arith a pomible total of 
2 5 "«"» , hut IB undoubter^y too Gmail, m the mBtiuments leaeheii the atopi 


BRASamO^ OBBBaBT. 

TTaip Houptstatum fin Eidbeboifoiaehung PtoC Di G Geilandi diicetoi , Dr E 
BHUtant. 

Lot 48” 35'N , long E . altitude, U6 moteta, dutanee, 62 01” oi 0,218 Lin , 
choid, 8^434 km , dinetioii, N 80” E 
Foundation, oompaLt alluvia] giavd 
Saamognima, abect No 14 

The imtiumenta u«d ime 

Bcbeui-Ehleit tnide pendulum^ No 2, im Gompononta, photqgiapliic icgistiation ' 
(1) N 80” E compoMiit, (23 B component, lObccaidi, V, IS, J, 1,120 moleis 
(8) Qmon hoiiianta] pendulum, east component 

Vicontim iniin nmiffiiy f h , tluee compononLa, mochamcol legisliation on amoked 
paper 

(4) North and (5) eoat eamponenta ^ VaHtaal eomponmt, 1', 86, no damping and 
very ali^t fiietam 
^ Bohmidt faifiloigiavimeter 
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Dunbon, Rehnir, 25 to 8 6 houia, Onuui, Viconbnl, Uchmidt, 1 to 2 houii TIiu 
pnaBihla manmum oaith-amiditiide ■ oliout 0 75 inia , aceoiding to the nemd of the 


Beheur-Ehlcrt inatiuinont 


Hie tjf Hiw ,ni plita idiw,Mid pwinrh aiQ taken horn the*'WochenfliohebErdbcbeaboiieht 
der Koa HaupMahon fur l^dliebenfaiaehuiig lui Stmmbuig," vnth the excqition of 
theloingwaveH^pniieipalpaitandmaainuimof (li, whudimio obtained fiom the Mhimo- 
pam It « evident that the vaiume tmua undei icgular vavn do not icfer to the 


I 


InqMnal Umveoity Dr Emcat Leyat^ m choiga of wiamographa 
Ut65”46'N,laiig87”a4rB, diataiiee^ 84 72” or 0^0 km , bhoid,8|,584 km, 
dinetum, N 11” B 
Foondataon, aand 

* Hm aoHUBti of Unr intmiMntB m taken Imi tke test aKODpaiijnu "faeienHupannw dc 
BDi^pBHlhdbai ind ■■amMiinnmihiin BidbelwH am 16 Aufuat, 1B06,” anuSleatloBoriho Intor- 
aatioul BnimelegMl AmMclHO naj pnAoblj aho appl) to Apiil 18, 1006 


ODSEaVATOBIEB \IVD THB DATA OBTAINED 


Tho imtnimoiils iimhI wne BoscbOmoii hoiirnntal pmcluluiih, two oompancnla, 
meohoiiical rcgwtiation on smoked papci 
fl) Noith uid (2) CQ^t components T^, 00 •jueonds, M, 10 kg , L, 76 cm ■ 
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Kinney OBBIUNT. 

Eg^ Oboarvntoiium ftu Erdnisgnotiwnus tind Bidbebcnslaiian Dr J D Uoser* 
aehmitt, duootoi. 

lilt 48” 00' N , long 11” 80 6* F! , olLthide, 6d0 ineloia, diotaneo, 84 76” or 0^423 km , 
dioid, 8,087 km , ditralion, N 20” R 
Hetsmogismi, hlirel No 6 

TIic Instiumoul usid w.is a WiiThutl iitvottod pnululiiin 

(1) Noith and fJ) lutl l•olllIMnutl1•l Z'n, 12 1 accouds, Y, 200, /, 7,300 inclrts, ■, 0 0, 
Af , 1,000 kg , //, 30 0 iiicleis 


(1) Noith lompniiml 
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Al 18^ liV” tlio mnllt euiupoiuuit of Utr eaiUt’a iiioviminit ta 0 47 mm , and tho mat 
raiiiiamnii 1 20 , a ixishildo total oT 1 36 mm , Uiu Is thuiiig lliti long wavm Duiiiig Llm 
liiiiuuixd laul at 13" 6t^, llu> isial mdimloi wiul layinul tlm liiiitti, inilujtling an oaTtli- 
amiilitudo of iiuuo tliau J 25 iiitii , at tlui muiu tium the iiuilh itulu aim hIniwwI an ouUi- 
amplitudoof 077iimi , tluit n, tltototnlamplltudu wna poavbly gtratm Hutu 147 nim 
At 14" (Vr tiw noith iiidiiiatoi nnoedpd thin liiiiih, and after that tiim* no hirthcr 
irroid waa made 

It n pomblo that dio i(<giilBi wavn idiould bo put about 4 mlnutn oailipr, but tho 
phaao hnotahanlaovidciitly UioBamoaBthaltakanforthoziogDlarwavMat Jona. 


841 lERXAIDO^ SPAIN. 

InatitutoyObauvatoiiodaManiia OaprtannioinBB do Aaaaiato, director 
Lat 30” SKf N ; long 0” 12' AV , altitwle, 28 moton, dutanoit 86 26” or 0,478 km , 
chord, 8^028 Lm , dircotion, N 40” E 
Foundatum, Bobd lock 
ScDBinogramB, sheet No 1 

Tho matiumnit used was a Mtlno honiontal pendtdam, east component, photographio 
iqpatiatum, Tg,20Miconds, V,01, J,eOOniBtcn; t, 1.18, if,856gm., L,Ulicm 

■ The lliMi at Hmenw aic tahan hoin an artida taf Dr B Lajat m tha BuDatlii o( ttw Natnialhta 
ofliDHOiiiNaa laadOjIOOO Thqj an pTna ta mbuiai only UlaarldaiitfliattbalMilnnlaBina 
not nandad, ai^ Iha MHiUllea'tlin of tho idiaaw aotualtf naoEdod k naaorlaln 
■Off pnpoa 



BEPORT OF THE OMJFOBITIA EABTHQVAKB GOmiiaBlON 
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The idantiflufaon of ilw bflgmniqg of tha legttlar wavnib veiy doubtful 

XOBTOSA, IPAll 

Obeervatoiio dri Ebro P R Girna, 8 J , dinotoi 

I«t 40” 40' N , loug 0” SO' E ; eltitude, 3S moteii, distanoob 80 06” m 0,032 km , 
ehordi 8^000 Im , dueotum, N 30” E 
EoaiidAtion,Mdidraok, ffletaoeoue ntiKtA 

The uMtniment used was a Vicentmi imuoeeivnQgiaph, two honeonlel oomponents , 
medhanual legutiation on unokad paper. Tg, 1 8 Meondi, V, 180, J, 1^450 metns, 
AT, 100 kg , L, 1 43 meteia 
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Duration, 2 6 houia If both eompona n ta have the hame maxiinum aniplitude at the 
aame lime, the total oarthrampbtudo might be 1 82 mm. 

UEuinmnBR, adixbia 

Ohaavatolia dm Banndietma P Plana Bchvabb dlnotoi 

lat 48” OS' N , long 14” OS' B , altitude, 880 meten, dBtanoe, 86 77” oi 0,686 km , 
dund, 8,070 km ; dirootion, N 27” E 
Poundation, about 20 mrteia of glaoiBl till lyhig on Tntiaiy atrata 
Soiamqgiaiiia, dieet No 2 *• 

The inatrumenta uaad wore Ehlort hamBantal penduluma (tilple) , photogiaphic icgie- 
tntum 

CL) N 13”W oompanent To, lObOConda, 7, 814, /, 2jniOO meten, t, 1 0, L, lOem. 
C2) N 47”E flomponent r«,10woonda, 7,707, /, 1,000 meteib, •,10, L,10em 
CB) N 78”W oompoDaiit TailOaeoaidB, 7,814, /,8,OOOmetan, f,10, L,10em 
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OBURVATOBin AMD TIDE DATA OBTAINED 
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DuiBtiim,18houib The time Ehlntpoiidulum give voiy diBuanl cffcoti ThevtU 
bQgin at elci^y the teme time hat the mooiid gioup h well diown only cm (2), the irntxa- 
ment whieh loccncb the noitheast movenienl, that ih, at right angles to the diieetum of 
ptopagatum, this indieateB a iianaTciBo wave It can be iooogiuii*d cm (1), roocnding 
the noilb-noilhwiMt componont, at 883" hub not w cleaily The bcigimiiug ol the 
rqgular wavsB is not ipcognualdo, nui can wo bo suio ol Ihc timo of banning of tho 
pnncnpal part 

The hnoB just below the BOHmagiaiin oic tho loooida of a diffcurnt hcmi 


KRAKAU, AUBISIA 
K K Stomwaito, Fkof Dr M F Rudtki, duootoi 

let SO” 04:' N , long 10* 58^ E , ollatudo, 206 molen, dutaiioe, 86 08* or 0,668 1cm., 
ohend, 8,087 km , diieotiim, N 23* E 
Foundation, eompaet aandy (day aHuvium 
ftiwmnfliwiw ahootNo 18 

Tho invtiumoiita uaod wmo Dowb^iiioii hoiiaontal ponduluma, two oompononta, 
manTiftnlwol rogihtiaticm cm amoked paiiei 

(1) Noithwoil oomixmont It, 312 aooonde, V, U), J, 2,400 metcib; ■, 10 (T), 
t, 2 8 mm (T), i/, 11 kg , L, 70 om 

(2) Noitheavt eompemani 3'(k268aaocmdB, 7, 00, J, 1,000 melon, t, 121 (T), », 
21mm (f), Jlf, llkg, L, 76om 


(1) Nmlliweit Gomponani 
(I) NoiUmui aomponeiU 
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Duration, northwoat, 2 8 houn, lunUuaaV, 1 8 houn 

Tho begmiung of tho dieluibanoo waa not legiatovod, tho vmy digbt movonumta can bo 
made out cm tho noithwcnt eomponimt about 1^ 27"; Uuqr are voiy alight and would 
not bo looQgmiod unlcaa oapooially lookt lot Tlio oarly moliou (Mooiid pnlimlnBiy 
tiomon) is aomowhat laigor m theiunlhwoat than m thoiiortheaat oomponant^lndloatmg 
longitudinal wavoa, but tlna may bo duo to fiiclicm m tho lattor oomponimt It la not 
onlJiclyolani why ^fiiatpelumnaiy trooion wore not inoporiyragliitoirBd, theacnamo- 
gioma ahow that tho nmthoaat oomponont had alreng, adld Motion whfadi wmdd be 
auSioienttopniventitlhimieBMoringvwyBmandiaturbnnoee, bntthia ocmditumiBnot 
ao evideiit m the norlhwoBt componont 

Dr Hudaki only givea the tmua to tentha of mmutoa cm aooount of tho unoertalnty of 
the begmiung of ^diffaranbidiaM; but tho dookrtuno la perlaot The paiiocb during 
the atroiDg »««*■«« are ao ohae to the notuial penoda of the paiduhim that we nan not 
make ag^datenmnaticmcrftheearih'ainovoaiant Thevdueaof thedamphigiiatioB 
and the acM Motion an datoimned from obaervatuma made long befbn the date of 
the aarthcniahe. 

WAltADA, BPAIK 

Ohaervatmlo de Gartoja F B Navano-lfeamaim, 8. J., dlreotor 
lot 87* 11' N ; long 8* 49 W ; dtitude, 77B maten, dlatanoe, 86 08* or 8 870 km , 
ehord, BioOOfan , dlnotloii,N 44*B 
Foundatum, pun an duneQy cm Tstaaiy lunoBtone 
Be w noffnina, dwat No 14. 



BKPORT OF THE CAUFORVU KARTBOITAKB OOMHIBBION 


Tile untromeiiiB iibed were 

(1) Stietten homontal pendulum, eeet oomponent, mecheiueBl Rgisbatum on emoked 
peper Tt, 17 6 woonde, Y, 25, J, 1,M0 mrtei^, AT, 206 kg , L, 1 76 meten 

(2) Vioenlini munowiHnagiipli, eeet component, mediuiicnl iqgi^tiation on smokpd 
paper 2'i,84Beeonda, K,166, /,4OOin0tci>, Jlf,dl2kg , L, ASBrnetets 
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Duiation, 5 6 houih The time of the regular waxes n taken a littlo Intoi than the 
time moikeid on the eeumogiain, it la evid^ that what le heie token loi the bogmnuig 
of the pimeipal put !<• that ot the i^gubi waxes on the the Faxna, and the 

Vienna Mumognma, it is aeeaidipgly eo con’adeird m the doLnnmintion of indooity of 
propagatunL 

PAVIA, RALT 

B Onervatoiio GeoBuco Di P Qiunha., dneetor 

lot 46"11'N , long BRIO'S , altitude, 81 7 mchus, dittanoo, 86 20” or 0,583 km , 
chord, 8^707 Lm , duecUon, N 82” E 

foundation, QwtaiiiHiy elluxium, about 200 meten thick. 

SauDQgiBma, shoot No 7 

^le Inotrument used ana an Agnmannoiio vutieel pendulum, tao homontal oompo- 
nente, meehaniical legiutmtian with ink on p^wI 

a) Noitheoet componeiit fg, 0 ecoonde, V, 20, /, 180 motue, e, 1 14, r, 0 38 mm , 
i/, 200 kg , £,800 mount 

(W Southeoet oomponoiit Tg, 0 eocondB, T, 20, /, 180 moteis, e, 1 62, r, 1 05 mm , 
if, snOkg, £,800meten 
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Durati on, 2 + home The seeond group begmt moie khuply in the northeast in 

thennrthwntoompanent, ia,atn^taa^totliBdneelMn^piopagatlon Theloqg 

wasoB are nlw bettei moiked onthu oomponent and the prineipol port begms ailier and 
la»tB longei, tho it hoa a slightly greater maximum on the other anmptwiimt This n 

probably not a queetun of penod, OB both eomponente have the tame, bottheleeowidl- 
denned record of the eouthenot oomponent la probably m part due to t^ gieater faebon , 
itB vdoe of r ■ man than twloe that of the otlw eompoiiHit 



OBBraVATORIES AND TBS DATA OBTAINED 


89 


The peiiod of the legulai wuiei on tho noilhrast eompononl at 13" 50" ■ about 
27 aeeaiitb, and amplitudo 28 mm , indicnting an eaith-aiiipliludo of 27 mm An 
caitiHunplitudo of 2 2 mm b tho iiia\mium on tlio iioithceat toiii|joiionl at 11^ 01 4", 
both of thcw maMiiui oeeui at tiiim ol minima on the iioi Uni isl ooniiJuiiciit An oailh- 
mnplitudo of 8 mm is shown on tho southeast eoniiNiiicnt at 14* 03", at thb tuno the 
caith-amplitudc on tho noiUieoiit compmicnt n only about 1 mm , no that tho total 
amplitude may be 3 8 mm 


VmnA, A08XBU 

K K Zontialanatall fm Mdtooidlagu iind Geodynoimk Piof Di J M Fnntoi, 
dneclor 

lot 48”16'N , long 10*21 5'E , altitude, 200 molcia, distance, 80 37* oi 0,002 km , 
chord, 8^710 km , diioetiun,N 20*E 
Foundation, lom aod 
Soiamogiams, ahoot No 0 

Tho matiumont umd wan a WuTluut mveiled pendulum, two eoniiwimnis, mechanical 
ii^tiation on smokod papei 

(1) Noith and (Q oa^t eonipuneiits T,„ 1 1 seconds, 7, 250, J, 12,500 inoloi-, «, 2 0, 
II, 1,000 kg , I/, 40 mctoia 


1 1) Nmth Mmpenonl 
,4) But imnpoiiiinl 
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Duration, 2 7 houis, Tim limcR of aiiival of Uie legular waves h dillipult to ilrtm- 
mine, it n ]iobsiblo, but not ]iiolialile, Ibat they sliould Im liiken ahnul 0 iiimutiH Intoi 
Hio tho aeroiid gioup aio also slighlly qiicstionalilp, Uio lime gnisi is inolmlily emiert 
Urn cailh-ainpliludo was riighUy laigm foi tho raal component, it wan 0.21 mm at 
11^ 50 6" against 0 00 mm. foi lira noilh oomponont, it was 0 U nim at 14* 01 6", 14* 
005", and 11* 08", and foi tho iraith oomponent it waa 010 nun at 18^ 68 6^ and 
0 13 mm at 14* 08^ 


aaiA (^BBSGXii}, xtalt 

Oaaorvntono Qcodinamuo Bigirar F Bottom, duootor. 

Let 46* 80' N , long 10* 80' E , distanoo, 8042* or 0,008 km , dhoid, 8,722 km , 
dlraotfon, N 81* E 

The inatrument uaod waa an AgMnwinnnw aoramometiogiaph, noiUieaat and nortb- 
weateoniponenVi, inoehanloalrogntiatran with ink on white papal I'm 7 8 aeoanda, 7, 
10, J, IM motoia, i/, 220 kg 

A vciy Cunt movemont la daeaimfalo at 18^ BST, whuh laadieB a mnvnnum of 2 mm 
amiJitudeat 14* 05" on tho nmthnaat oomponent ThegioatcBtamplitaideontlieiraiiib- 
weateomponantiBonlyOODmi IhetranaveiBewBvea aiethoiefoionuiohabongvlliaa 
the longitudinal EaiUhomplitiideB oan not be dateimmad The ■aranragiam airived 
too late for inaarfaon m the atlaa. 



go 


BBPOAT or TBB CAIIFOBHU BAKTHQUASB OOHIOBUOir 


T.A 1 HACW, Aunau 

Erdbebemrarte Piat Dr A Bdaa, director 

lAt 46" OB' N , long 14" 31' E , djctcnco, 87 12^ or OjOB7 km , ohord, 8^786 km , 
diiwban,N 80" E 

Tlie uMtnimaatB need inn 

EUort tuple penduluiiiB, thiee oomponenta, pbotogteplua i^p^tntion 

0) Noith componeDt 3 acooiidB 

OQ Eut eomponeiit T,, 7 eeconria 

(8) Noitbeuteampoomt* T,, Ucaeonda 

n^iiontel pmdulmn, iwo oomponeiitB 

(4) Noribotet and (S) narthwaat coanpaiieatB thu matiumoit eoautc ot a boT oan- 
tamingdOhg olatonepnwmgagaiiiBtaBtealpomtaiidbuppoitad l^aloDgwire, ragis- 
tratumwitihiiikoiiirbitapapa, Tg,20areGDda( Fjll, Af,40hg 
Viaantmi mieiocaianiapa;^, iQgHtcatiim on mooked paper 
(0) Nath, CO ecat, bj^ (BJ vartual aompoieata, V, 100 
bamogiaph (eonatruatiaii not known) 

(0) Noland (10) east eamponnitB, 7, 136 


I Nuth aompoMat 
jnt aompoiMBfc 
I HnlheiiitMiBpoMiit 
I MortliMiitaanipoiiant* 

I NorttnraatMiDiiaiiBiit' 
I North Of 


Vertiad oomponcat 


I Aut oomponont 
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IhlKTOl 
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K K HiantimaObaarratoniim Ref Dr Edu MaieOe, dinotm 
lat 46"84fN, long ia"40'E, altdude, OTBmeteia, dManca, 87 74" or 0,764 km , 
ehad, 8,828 km , dinaotion, N 2B"B 
Foundatun, xo^ 


The inatnimanta uaed ware 

EMert honaontal penduluma (tnide) , pihotogiopliio lei^tiatum 

(1) North camponaiit 12 aaeandi; 7, 88, /, 3,160 metera, Z/, 86 8 meten, Jf, 
2OO(O0N I LfOOcm 

(3) N e0"W eonpanant r„ 14 aeaoDdi, 7, 84, J,4^100meten; If, 800 (1) gm , 
L,00om 

on N 60" E aomponeDt 18 aeoandB, 7, 88, J, 7,100 meten, 2/, 80 7 metoa: 
Jr,300(f)ffn, L,00an 

VuwBtim DneraaeiaBBognph, thraa e onp cneirta, wuoAmiimI legnbaboi on 
piper 

(4) North and (Q eaat eompananta a4lBeooBdB; 7, 100, /, 148 meten, M, 100 
kg, £^148 meten 



OBaSBYATOHIBS AND THE DAT\ ODTVINBD 


01 


(6) Vertical componcat 0 OS^econd^, V, 100, /, 22 5 maleta, Jf, 46 kg , £, 1 60 
metaiB 


Noith eomnoiumt 
H aO"W 
N ao>B 
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Duiation, Ehloit, 3 houit , Vieentini, 2 houia The inowmonl on Uu' vn liral rompo- 
nent began at 02* 61*withieinfoiepmcnt at 05* Iff Tlio aeuniogiaiiiB of llio Vicenlini 
instiuincnt weio too faint lo lepioduoo, but no can deteiniino fioin them the movpmonhi 
of the ooith At 14* 06 7* the cailh'a omplitudo was Noilh, 1 1 mm , out, 0 1 mm , 
vntioal, 00, total, 14 mm At 14* 08* Noidi, 108, out, 00, YOillea], 0, total, 
14mm TboMomplitudaBhauldbealitllrlaign', aithoioismfligiaiiiafiomwhichtlicy 
smo detoiminod wore tJi^tly leduood 


BDDAPBn, RONOABT 

Suamdlogieal Observatuy of the Univoisity Prof Dr R ileKbvoHligothy, diiootor 

l«t AT^OOffN ,lang 10"0PW ,Bllitado, 110 nioloiB,dBlaiirF, 8708" oi 0,777 km , 
dund, 8,846 km , diraolaon, N 26” E 

Foundation, olluidum on Tortiaiy btiota 

The inatiumcnis ubod wmo 

BoadbrOinoil honaontal pondiilum, noith component 23 Mioondi; V, 0, J, 1,100 
moten, Jf , 10 kg , 76 om 

Vioontim-Eankaty vmtieal pendulum 

North oampanont r^246Bcoands, F,41, /,00motQiB; If, 100kg , L^lOmetriB 

EutcoDipanont ff^OiOsocondB, V,00, /,00motcn, lf,106kg , £,16mclon 

The dock eonlidDing tho tone moika wu not working, bo that no timo roemda srare 
modo, but tho "Bulletin hobdomadairodas ohacrvatouca lunuiuaB do lallongiio ot do la 
Croatw" giscB tho maximum omplitudoB and the cmreqNUiduig peiloda of tho wbtos, 
whidi enJto ub to oBlealato tho oBith-ampIitudca whon the Inatnimenb raoordod a 
manmnm Wo have 

BoBch-Omon, north eomponont amphtudo, 22 8 imn ; parad, 16 MOondB, earth'a 
amiditude, 1 42 mm 

Vioentun-Konhi^y, north oomponent omjditodeb 1 0 mm , period, 26 accondB, 
eaiih’a amphtudo, 2 6 mm 

Vioentnn-Eonki^y, eoat eomponont am|dltudo, 0 66 mm ; penoi^ 86 BcoondB; 
eaith'a amiditudo, 1 06 mm 


OVTAXIA, BDHBANr. 

flcwnnlpflliiBl, Metecralqgieal, and Geodynamle Olawahny Dr N TlugB Yon Eoih 
k^, ^eotor 

Lat 47”62'N; long 18”lffB, altitude^ 111 moten, diBtaiio^8808”or0^7inkm , 
dMid,8^WlDn i dinetaon,N 26”B. 


BEFORT of the OAUFOBNIA EABTBQTT^KB COHUI88ION 


Hie mstiumuiti used weie 

Boscb-Omoii honioirtsl iiendulums, 'two component, mecluinieBl legi^tiation on 
smoked paper 

fl) Math eonqxmenl T*,, S3 aeeonds, V, 10, J, 1,8(10 meleis, e, 1 17, 1/, 11 kg , 
L, 75 cm 

09 East oamponant T„ 31 aeeondB; F, 10, /, IjOSO metem, •, 1 17, AT, 11 kg , 
If, 75 cm 

Vieratuu-Konkoly TeitiOBl pendulum, two eompaneats, mechanical ipgutiation on 
smoked paper 

(8) North oompanent 7*^ 2 6 aBoonda, F, 41, J, 61 meten, i, 1 105, if, 106 kg , 
Z, 1 55 meten 

(4) Esat component Tg, 2 5 seccnds, 7, 4Q, J, 76 meteia, 4 1 106, Af , 106 kg , 
Z, 1 16 meteM 
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Dmation, (1> 2 houia, (2) 1 S houia, (<3) 36 minutes, (4) 54 mmutas Theie is htde 
conoordanee m -the tiniM of the ptincipal part, and m the aheenoo of tho aenmogiama 
these valuas can not be used m -the deteunmatum at the vdaaty 
The times, pniods, and amplitiideB an taken fiom the *'BulIeibn hcbdomadaiio des 
obnvntanei snmiques de la Hbngne at de la Gnatie", and the earth-Bm(ditudi> aio 
calculatod The Mnallei anqilitudaB of the Vicsntmi iDstaument aie piobabl} muie 
leliaUe than thoM of the Bosch-Omoii mstiument, tor the period of the latbn ib so neatly 
that of the wavea that itn magnilyiog powoi is ray unentam On the othei hand the 
Vicentim taded to iceuid the 6nt and second piahminaiy tiemois, indualing a lark of 
sen'ntiTenaBS, panbly due to hiction 

Hia Vieentim mstcumint at Zagieib^ 80 km further from the oiigm than O’Gyalla, 
indiCBtcB much laigor amplitudas, but thqy albo aie vny uneettam 


mniB, HDNBANT 

SemudoBMol Obreiyatory Di P Sslehee. director 

Lat 46* SO* N , long 14* 28' E , altitude 20 metem; distance, 86 17* 01 0,802 km , 
chord, 8;808 km , dnaction, N 20* E 

Poundataon, fbldod Cretaceous limestonaa 

The Inatrument used wan a VieentuurKonkoly pendulum, two oomponenta, meidiaaieal 
legmttmtion on smoked paper V,80, Zf, 100 kg ,Z,17D± meten The movement begms 
on both eompanents (north and east) at 19^ 40* and leadua a »"»»»»««■»", north 64* IP, 
amphtudeOBimn , eoBtk65"lP, aniplitudelSmm The disturbance lasted 276 and 
47 mimitn, reapeotively, on the runth and east components It u not clear what jdiaae 
the hiywMng (d the movement refers to 



QBSraVATQBXES AND THK D^TA ODTAINED. 


BtOKEIGB (HKEBABO), IEALT 
OaBorvHtono Xiinuiiaiio P G Alfani, S J , diicotoi 

lAt 43* 47* N , long 11* US' E , dhlaiuo, 88 23* oi 0,808 kin , ehotd, 8,808 km , 
diioction, N 31* E 
Eoundabon, alluvium 
Senmogiains, Bhmt No 0 

Tho iintiumeiih uacd wive 

Stialteu hinuontiil pcnduluiiib (1) Not th and C2) oast eoinponciiis Tg, lOmeonds, 
V, dO, /, 12,000 iiu'teib. If, 500 kg , £, 1 SO motnii 
Virentuii inieioui'siiiagiiiiih (3) Noith and oavl eonipoiuHilB 3*,, 24 MKonib, 
V, 100, J, 113 melon, if, 450 kg ■ L, 1 43 niolois 
Omoii liomonicliagiaph (4) Noithoasl and (5) noiUiwnt compononls Pg, 30 eoe- 
onde , 7, 25, J, 8^10i0 moteiB, if, 250 kg , 60 em 

All have mechoiueal legiBtialion on amok^ papei 


(1) Nuth eoininiinil 

(2) EhiL eonipunenl 

( A Noi Ih ud ml eoniinimiiM 
itiNiiilhceM Lumpunonh 
(IjNuilhwinl coiii|Mii»iil 
A\i>idaii 
Inlnm 
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Thoio BIO lu) Uiiio iiiailu on the loroid of tlio Onunl inatrunumh, (4) anil (6) Ansum- 
iilg tho time of bcgiuiiiog to bo tlicMuiio an thal given fay tho otlun mvliunumla, the lunn 
ot tho lalor iduuoH aic oblainad fioin Iho ndo of lotalion of (Jio laooidlng dium. 


ZADNSB (arauDQ, BUNOAinr 

Saamological Obaoivaloiy Frol Di Mohmovioeraa. 

lat 46*40' N , long 15*00' E , dnlaneo, B8L88” or 0,880 km , ehud, 8JSn km , 
duaetMn,N 

Tho instiumont uicd wn a Vieonbrn-Konkoly vortleal pondidum, two honioiitBl oom- 
ponautB, meohanical logivtiaiion on bmokod papa (1) Nmlh and (SQ oaal eompo- 
nenta Thoeomtanlbaraa«umodtoboabouilihoBaniaBBilioBoforO'QyB]la,iiBmdy: 
Pg, 2 6 Boeonda, V, 40, J, 02 uicUaB, if, 106 kg ; L, 1 66 matoa 
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The earUtamphtodoa an quite uncertam on aeeoont of the nneertamtiei of the 
conatantB of the inatniment. 

The tunoB, penoda^ and ampLtudaa an taken bom the “Bulletin hobdomadain daa 
obaervatanB wamiqiiaH de la Hongne et do la Croetaa " 
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RKFOBT OF THE OAUFOBNLl EABTHQDAHB OOHMiaSlOir 


POLA, ADBOXA. 

K E HydiographiaoheB-Amt Rot Di Aiigiut Qratd, diiactor 
I«t 44" 62' N , loitg 13" 61' E , dnfcuiLa^ n34" or 9,821 km , ehoid, 8,877 km , 
dneotum, N E 

The JDitiuiiiaiit umd was a Vioantim inioioaeisnoigiaph, thiea oomponenta, mechaiiual 
jeipatiotaoB on nnoked paper The MAsnogiain am too faint for lepioduction 
(1) North and eaat oomponenta T^, 3 21 aGconib, F, 110; J, 188 metam, c, 1 03, 
r, 0 1 nun , if, 100 kg , 135 em 

(3) Verfaoal eompaoant S',, 002 aaiond, F, 136, J, 20 matm, jV, 60 kg 


;i) Notih MnpoiMnt 
|9) But ninpoBeBt 


4.vnuB 

Inteml 



asae aaia aoofMaooeaB la u oa 
u ae oa 11 a a 21 lo 


25 aa 8b la m oa ai 14 

IS 28 2d 4a U J7 41 M 


Nothing b viublo m the \aitieal oomponent The gieatcat eaitlHmplitude on the 
noith component aaa 1 mm at 14* 01 0^ 


onuao-caaiKLLo (^umncaOi halt. 

Oamrvatoiio Geodmamuio di Quaito-CaateDo Di Raffaeb Sfaatten, duaotor 
let 43"40' N , long 11" 10^ E , aiKitude^ 00 melem, defauiRe, 8840" or 9,888 km , 
chord, 8j8B2 km , dinetion, N 31* B 
Eonndation, dueotly on Upper Eooena limehtmia 
Seiamqpnma, ahaat No 0 

The inatnunanta need trera Btiattew honaontal penduluiiH, two oomponenta, maahan- 
leal lagiatration on arnoked paper 

Q.) Nortti OMiQionaiit 3*,, 314 aeemidi, 7, 60, /, 3;780 meteaa, 3f , 600 kg , L, 
ISOmatem 

(2) Eaat oomponent. 17j4 aeoonda, V, SO, J, 5,700 meteia; If, 600 Lg , 1 80 

meCeia 
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Thepenodeanahownontheoenmogimm Itianoteilearidijoolaiieamovementot 
the eailh la indicated on the north componeiit The foundation la hnuatone, and other 
not far dutant, ncord muoh amaller daplacemenia, and the eaat oomponent 
u eartkamiditiide ai4j about 0 1 aa muBh Thia large am^tode ean not be 
aoeapted aa true. 



OBBERVATOBISS AITO TIIB DATA OBTAINBD 
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B-KA-ITD; CBIKA 

Motomologieal, Mignetio, and Seumologifial Obaarvaloiy Rev Louie Frao, 8 J , 
duBolor 

lAt 81” 12' N , bng 121” Tht E , eltiludo, 7 meteie, disteuce, 88 40” or 0,838 km , 
ohoid, BJ880 km , ducoliou, N SO” W 
Eoundetaon, alluvium 
aeMmograiM, sheet No 15 

He mataumoDt ueod waa an Oinoii hoiiMnlal pendulum, oast oomponfuit, merhanieal 
rqgiatntum on amokod papoi 88 8 acoonrh, V, 16, J, 4,100 molois, f, 1 07, r, 1 6 
mm , Af, 16 kg , L, 76 6 «n 
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Tho biigmmng of tho niovonioiit is not ahown. on Iho Mvamogiam, and Uio beginning 
ot tho long wavm la not vciy eloai At 68^ the ponod of tho sravos la 20 4 aoumda and 
the loomd^ ainiilitudo 20 mm , the aetual magnifying power n 40 6, making tho oaith- 
amplitudo 0 6 nini At 00** the imiod is 20 0 sceonda, tho loeoiilrd Biniditudo 27 inm , 
and the magnifying power 00, and thmofoio tho oaith'a amplitado is only 0 45 mm 

PKIAB, ABMDRUA. 

Obsorvatmlo Magnotioo W G Davn, dnoatm 

let 81” 40' a , long 68” 60 O' W , allitudo, 840 nuiton, diataneo, 88 76” oi 0,800 
km , ebonl, 8^000 km , diioelioii, 8 47” E 

Foundataon, eonpaot alluvium. 

Saamqgraina, ah^ No 1 

The matrumant uaod waa a Milne honiontal ponduluin, oaat oomponont 2*,, 16 
Boaonch, 7, 0 1, J, 340 moteis, m, 1.070; if, 260 gin , L, 15 0 om 

Fuatprahnniiaiytianoia, 26 or ; interval, 181 mmulea Maximum, 80 ST; Interval, 
24 8 mmutea Amplituda, 0 2 mm 

Duratuui, 1 8 hoaia It la unpomblo to dotonnuu tho beginning of the motaon bom 
the iqproduotion of the aoiamogiam, it la only poanblo to nee a email awelling at the 
time of the maimnim, whioh appaionUy oeoura dunpg Iho aooond prehimnaiy tnmoia 
It la not ideal why the leoord ahiadd have bean ao amaD 

mnnob salt 

Omervatono Metaonfl o - O*— Rof T ADim. dmotav 

lot 48”48' N , long 18” 8N E ; diataiioe^ 8888” or 0,870 km , dhord, 8^010 km.; 
diieiihan,N 80”E 

The inatrument uaed waa an Agamwnnnnn vertloal pendulum (modlfled), two honaontal 
eomponaiita, meehameal regiatiitkm with mk on white paper 6 Beoanda; 7, 84, 
/, IMmeten, Af, 112 kg , £, 08metan 

(1) North eomponant Ir 64" Off to 14* 10" Off 

(2) Eaat oenqioimt' U^60"4flrto 14*ll"0(f 

ObaarvataanB rnneh too late, they pnbafally lepraaent on^ the pnnel^ part. Tlie 
eailier phaaea wen not leeorded. 
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BIEFOBT or THE O&LlVOIBinA EAETBQUUCI OOUMIBBION 


BOOCA BE PiM, HALT 

R OannAtoiioGeodiiumuo Piof G Agamennone, duootoi 

lAt 41" 4j0^ N , long 12" 42' E , altitu^, 700 niateiB, datance, 0048" oi 10,001 
km , dhmd, 0/M6 km , diieotion, N 82" B 

Foundatioii, voIbmib look 

Seumagnmht bheot No 14 

The motminento obod wLie 

MieiooettmogiAidi A^mennone, i»o oomponenta, inethanical lepbtiation wilh ink 
on white papa 

(1) Noithamtoomponnit 9'^42«aoiidb, r,60, /,204meteia, «,10, i, 038 mm , 
AT, 000 hg I 4 30 meteis 

OO NmtliflBfltcamponaat 4 OEononda, 7, 60, /, 201 meteio, e, 1 0, i, 0 20 mm , 
Af , 000 kg , L, 4 80 melon 

New mioioeeivnametiQgiaidi Agamennone (80 kg), tao eomponentB, meohanioal 
legiatiabon on eaudud papei 

0) Ncvih and (4) eokt oomponontB 7*^ 26 eecondB, Y, 100, J, 108 meten, e, 1 0, 
r, 0 1 mm , Af, 80 kg , 1 08 meteib 

Canoam hminontid peodiduma, two eomponenta, meehaiucal legntiation with ink 
on whitepaper 

(0) NoiUi oomponent T,, 27 2 euaonds, 7, 1, J, 185 meteia, a, 1 03, i, 00 mm , 
Af, 00 kg , L, 100 metei (t) 

(0) Enit coinponont 200 aecamfa, 7, 1, J, 170 meteih, a 100, i, 00 iiim , 
Af, 00 kg • ITOmeteia, L, 100 ineter(’) 



(1) NorllniHt HNnpoiiaut 80 18 
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Duiation, 2 houii The beginning of the motion on dl the mtiumento wae maeLed 
by vUnatum due to hi^ win^ 

The eeiunogiama aie lepioduced horn tiaunga, whieh, in the oaae of the 80 kg Agar 
mennone aeiamopaidi, do not fanqg out the legulaiity and finenrab of the onginal lecoid 
on amcdied paper One aeea, howevm, the Bhut vibiatunb of the bupeipoaed 

on the laiger earth vibiationa The greatcbt aaitlMmplitude waa at 14* 07 8", the 500 
kg bounogiaph mdicataa an amplita^ of 1 1 mm in the northwaet direotun, and the 
two eomponenta of the 80 kg matrument indicate North, 0 88 mm , eaat» 1 14 mm ; a 
total amiditudo of about 1 4 mm m the northwmt or nortliaaat diraeban These inatra- 
menta thanfme paitially confiim each other and that the maximum mntiwii ^aa 

in the line of pippngaticai 

The Ganeam hmuontal pendulumx have no damping; and Iheir penoda 
emiespond doaely to thoae of the dastuihance, no w«iw«Jnw«n oan be drawn fcwm thor 
leoocd regaiding the earth’a amplitude 



GOBrnyATODlEa and THB data ODTAIinED 
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BBIABADB, 8EB?1A 

RoyHl Abtiommiiaal and Meleoialfigiciil OlMeivatoiy Piof Dr II Nedelkcmtidi, 
diiuolor 

lilt 44” 48' N , long 20” (M* E , dihtmuM, 00 07” oi 10,080 Lm , ohoid, 0,001 km , 
duoclion, N 26” E 

Foundation, aigillocoouii oUuvium, 180 inotoia ttuck, on CiolaoeouB hmoBlones 

The inatiumonl uqod waa a Vicoiilini-Kbukoly inioioaoinnqgiaph, two oomponontb, 
incdianieal icgutiatioii on anioknd papa 

(1) Noiih coniiNmoul Tg, 2 1 soeoiida, F, 83, /, 17 inotnia. If, 106 hg , L, 148 
nuitaM 

(2) Eaiil eoniponciit 24 •tfcoiidb, F, 48, J, 63 mctoiii 6f, 106 kg , L, 1 43 
ineioia 

Avciogc Second pioluiiinBiy livinois 36*61”, mtainl, 24* 26* Uaximum, 02* 61” 
Aiuijlitudo, 1 0 iiiiii 

Duialiou, 1 0 liouii. 


GABLOVORTi:, aABDIHJA, lEALY 

Slanonp Aslioiiuiiura IiiUiiiuwioikik* Ih L Volla, diiooloi 
lilt 30”U8'N , long il0”10' E , nlLilude, 18 incLois, diblanixi, 00 71” oi 10,086 km , 
ohoid, 0,007 km , duoolion, N 30” iC 
Foundaluin, tiarhitu rank. 

Tlio instiumont uacd waa a Yieuiiliiu iitieiasi4sniQgiBidi, two honrontnl eonipononla, 
iiiivIiimiiimI iQgialraUon on nnokod pa^Ka 

Noithwrsl and noiUuwt romiwnciits Tg, 2 2 aocondH, F, 60, J, 00 luclNa, ■, 1 0. 
1,01 (noithweal uMuiioiioiil), 0 OTi (niii U ummI poiupouaul) , M, 100 lq{. , L, 1 20 inelcM, 
Tlio oiigiiial •«a^nlagra 1 ll (too faint fui iqnodnrUon) doce not givo rliwly tho tinioa of 
tlio phAMCM, but It shorn, at 14* 07*, wavm of poibil 17 ariouda niid amplitudo 0 6 mm., 
aa the magnifriug power foi Uuan wavi'a ih 0 86, tlio oarUi'a arniditudo at that tune waa 
0 0 mm , and hiimq tins amplitudo waa coinnioii to Iwth coniiKnimtH, iho total poaalblo 
aiiiiililudo of tho obiUi'h movonioiit waa 0 86 mm At 14* OT” tlio noillmobt ooniponent 
ahowH WBvm of imiod 20 4 BOQonds and oinplltudo 0 2 mm , m^oating on omidHiida of 
tlio eailh m that dirratioii of 0 31 min On Iho northwoat coiniioiiant tho amplitudo la 
0 2 mm , and period 27 aprondn, Umefbra tho oriUi'b amphtudo is 0 0 mm , Iho movo- 
inent at tlun turn has a ationgni oomixmont m tho northwoat duoetlon, that la, In the 
dueotaon of propagation 


flABAJSfOb BOBHA. 

Iletomblqgiaduw Buicau Hon Th BaDif, dueetm. Hair FknInJ, oeetloii ohlef 
lAt 43” ^ N , long 18” 20' B , altitudo, Offi moton, dbtano^ W89” or 10,104 
km , ehoid, 0,0ra km , diieetion, N. 27” B 
Foundabon, day, on narthem dope of a hill 
Bmamagianib, ohert No 16 

The inobunieat uacd waa a Vieentim munosewnognph, two honiontal oenqionentB, 
m^wiiowiwal legiatratum on ■wmfcwii p^iei 

CL) North component' 2*1 2 2 oeconda, F, 166, J, 188 meton; Jf, 100 hg , £, 1 20 
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Diuabon, 1 houl Tliafliatpidiininjiy ti8ixioi«uenotreooided, butabell oonnooted 
with B ■wmnwapt itng at itf* 21^. The east oomponent b^gon to leooid eoiliei than 
the n ftrt h, ood thiuout gave muoh loigoi amphtudn The maximuni movoment of the 
giound was at 14^ 08 7” and amounted to afatwt 0 81 mm , at 14^ 10 ST it was 0 46 mm , 
Its diiBotion was nsailj esstrwert 


nCBIA, ITALY. 

R OaseivatoiioQaodiiiamieodiCa^amiemoIa Two installatioM, one at Ptarto d*lsehia 
andoneatOiaiuleSeiitmellakaboatSkm apart Fiof Q Oiablowita, diieetoi 

FORTO D'nCBU 

iMt 40^44'N , long 18"fi7'E , altitude, 81 matsis, distanoe, 01 81" or 10,211 km , 
ohflid, 0,188 km , diveotioa, N 81" E 

Eoundatien, tiadute 

Baamiqgianuy sheet No 7. 

The matrumenta used were 

Qiahlowita honaontal pendulumi^ two omopoaeiitB 

(1) North oompoiient TV, 17 aeoenda, 7, 8, J, 870 mateia, a, 1 24, r, 08 mm , 
J4,12kg; L,8an 

(2) East oompanent. 2*,, 17 seeonda, V, 8; /, 870 meteis, 107, r, 02 mm , 

if, 12 kg , 8 om 

Vaasa SiamicB, two horiaontiil oomponaita l%ia la a niaulai tank oontaming water, 
two floats oie pliiaed neai the aides at ends ot a north-south and of on eost^west diameter 
isqMsbve^, and the movemait of the water ta magnifled and recorded on a dium The 
tank ■ 1 60 moteia m diameter ud the water ■ one mater deep The moveoient of the 
northeouth diameter is magnified 74 4 timea, that of the east-west diameter 68 0 tenes 


lat 40"4fi' N , long 18" 61' E , aMtuda, 128 meteas, dlstanee^ 0188" or 10,210 
km , ohord, 0,161 km , diieetion, N 81" B 
Ehundatun, Tolesmo tiiff'a 
Scumogcams^ afaeet No 7. 

The mstanunents used ware 

(6) GmUowiti honiontal pendulull^ aset componant. 12 seoondB, 7, 8, J, 200 
metn, ^ 1 18, r, 0 6 mm ; AT, 12 kg ; 10 em. 

(0) sad (7) Vosea Sisnuea» two oampoaenlB; zt has the aome dinienaiona oa the toidc 
at Fbrto d*]indda 7, 807forthenortheomponentand078far1hesBateompoiieiit 
All the matrumenta at both atabona reoord on. nidked paper 
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The vifaiabiiiiB of the welei nuihp it impauiblo to detoiniine the pheaes fiom the Vbbob 
S imiioa eilhci at Fdilo d'lbehia or at Giando Scntiiudla, at the Ibiiiier dubnet wavea 
otpenodaboutlBserondsiiiidBini^tiideOOmin ocoiirfioinl4.*010"tol4^18(r At 
Qiaiido Sanluidlla, tho wavm aio discpiiufale at 18^ 80 0^, a inaxiinum with amplitudo 
of ncaily 1 nun n icarhod at 14^ 07 0^, tlio pciuNh ara fiom IB to 24 aoeonda. 

Diuuig the atioi^ motion tho ppiioda cX vibiatuna looudod fay tho Gnhlowiti 
pandidimn oio tho wno aa Ihow of Uio iiondiduma Ihcuibolvn; nam^f 17 ■nwnmfiQ at 
Foilo d'laelua and 12 Meonds at Giaudc Boutiudla It wo athnnpt to Jlnd tho oaith- 
ainplitudnhf using tho valuoi of the damping and hiehon, wo 0^088 mni or lean, but 
it la evidont that Ihe iQgolai movemont did not oontinuo long oiumgh to allow the pen- 
duluim to taka thmr full aniiditudn 


CAmnaao (aaLBSio), dalt. 

OsMnvatoiio Uutoarologioo-Gradinamioo Bignor F Allaid, dirceloi. 
lait 40*01' N , bng 10*80' IS , alUludo, 881 luoloia, 02 08* oi 10,207 km ; 

ehoid, 0,218 km , duoetioii, N 80* IB 

Tho inatiumonL used waa an Aganieiiiione uuBinoiiiotiogiaidi, noithwost and aouthr 
wobt eompanenla, inonhaninal icgishalion with ink on white paper T„ 0 aoeonda; 
y, 12 6, /, 112 molom, JI, 200 kg , L, 8 08 om 
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At 18^ 80 the long wavea on tho northweat oompononl had aa amplitudo of OA mm 
andapeiiadof82Boaondi^ooneBpondingtoaaaoiLlMmidltudeof Imm Atl4^07S” 
the nei^waBt eartb-ainphtiido wan 0 08 mm. The northoaat oomponont was not pe^ 
faedybae and was leas aenaitlve than the northwert^ ao that tmuB eaa not be made 
out lehahfy, but notwithatandhig tiua it mdioatad aa eartbamphtude of 2 2 mm at 
14^042r, denoting the Btnwgeat moturn at ng^ ai^BB to dueo&m of propagaUon. 

The aoiamqgram ainved too lata for veiiroduotloii. 


Tinmrff, raonwa, jmjmm. 

MeteoraloBioal Ohaarvatorv H. Nmiin. i i iHM iti w 

Lat. 26* 04' N , hmg 121* 81' E , altdude, 10 metan; datance^ 02.76* a 10,811 
km , eh^ 0,222 km ; diraotaon, N 66* W. 

Bmindahon, day 

iNo 16. 


Tha nwtfumiwit Mad w m OwwipI hnwomtal pwiiiHliiin^ mmmt HjnwMmfc; wymliMiliMl 

ngntnbon on omehad pqwr 17 aoeonds, 7, 10; /, 720 metan; •, ISff, r, 0.18 

I 
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mm , Jl/, 0 kg , £, 70 ± em Hu tmm oa ihe adsmopam ue a, 13^ 88” Elf, k, If 
B6"20'. e,lf2fir7r, d, ltf‘0ff“4Sr 
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Tiu time at thofaqgmmDgueMdeiitlv too late Unpiobablo that the mtlHunpliludi* 
wu gieatoi ulculatii^ aa tha laiga nbiatioa laated foi a \uy dioit tune 

acxiia, Bin:GAXiA 

Oeubal HeleoiolQgieBl Liafatufa Di Wainf, diiocloi 
lut 42* 42' N , long 28* 20* E , altitade, 580 metuk, datanoe, 08 68* oi 10,401 
km , ehoid, 0,280 km ; duoction, N 31* B 
Foundmion, aaiida and samly ohalea 
Saiunogiamai ahaat No 18 

Tha mabumentb need wme fioBokOmoii boiiaonlAl pcndiduDu, two hoiiaontal com- 
ponanta, maohaniaal iGgpabalion on amoked papot 

(1) Nortii oomponanl 20 8 aocondR, I', 10 1, J, 108 matcia, ^ 1 0, r, 2 7 nim , 
Af , 10 kg , L, 74 om 

(2) EM componoal 81 0 aotonda, TMO 1, J, 8d40O mcAara, a, 1 0, r, 4 0 nun , 
U, 10 kg ; £, 74 cm 
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Dunng Iha loqg wnvaa al 14^ 01 ET, the noith eattlMmphtudo wna 0 48 mm Duimg 
the maximum niovement oL the penduluma the petiodB of Tihtation ooncapond wy 
neail} to the piqw pmoda of tlu pLiiduluma, we can not thnofoio dcleiniine the 
earth's movement It u ireiy diflicult to deleimmo the timea of the fiiat and second 
pdimmaiy tiemoia aceniatety, mu u it cleai whete we ahould place the h* gn"mg of 
the EQgolar waves 


Institoto di Fieua teiiebtio e Metemologu della R Umveiaith Fraf B G Huso, 
diieetor 

Lot 88*12^N , Imv 10*83' E , altitude, 40 meters, diBtBiioe,0407*or 10,621 km , 
ehad, 0,808 km , dneclaon, N 82° E 
Benmognme, aheot No 12 

ThemstnnnentuBBdwaaaVieeiibmniieiosBismaipaidiithTeecomponenta, mimlimiiiMl 
rqgistration on smoked paper 

(1) Northeast oomponent I*,, 24 seconds, Y, 100, J, 148 meters; If , 100 kg , 
£, 148meten 

GO NorthweBt oompaneat: Tg, 2 4 seconds, V, 100, J, 148melam, e,104; If, 100 
kg , 1^148 meteia 
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(3) Veitioal eompoiiBiit Tg, 1 8 BocondB, V, 120, J, 07 metoib , t, 1 11, i/, 30 kg 
Tte nooida wne graiLtly di'^turbod 1^ tlio wind w th^ tho tinuh of uiiTd ot Uio finit 
two phuoB wBie enbidy 1^, the long rniN'us oppeu at 18^ 06 6** on llie iiorthwoBl oom- 
ponant The gicatebt moveniont ot the cnith oceiuicd duriqg the piuieipol pul, at M. 
C14‘ 07 8^}, when we find 


Noitliwihl oampoBiiiit 
Nmttiai<lt nmfrinint 
Valietl oompinrat 
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Ab b poevhlo maximum of tho eulhromphtude wp have 1 7 mm Duiing the long 
waves, at 14^ 01 7”, tho ponod wee 80 second, and the eutkamplitudo 0 08 mm The 
lettub on the scMmomam roimpond to tunoe ae foUowe. My 14^ 04 8". IL, 11^ 07 OT, 

Mpif ur 


GAXABIA, Sicmr, BALT 

R OBBttvatoiu di Gotexua ed Elnoo Ftof A BiooO, diieotor 
lat 87"80'N , long 16*06' E , altitude 48 motUb, dietaiun, 06 01* oi 10,607 km , 
dhoid, 0,300 km , diioeti^ N 83* E 
Eoundabon, lira 
8 eiamQgnuna» dioet No 18 

The metnimont need wee a long veitioal pondulnm, two hoiIionLal oomponenta; 
meohanleal iqglalation with ink on whito paper 

(1) Northoaat eompanont. lOaooonda, 7, 186, J, 810 motma, a, 101, r, 04 
mm , ir, 800 kg , L, 810 moLon. 

(2) Northweat oamponont T„ 10 aooondi, 7, 18 6, /, 810 motua; a, 1 030, r, 0 6 
mm , If, 800 kg ; £, 34 0 moton 
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At the timei of tiio maxmium on eadh componeitt fchw movement b eomperatlvrify 
email on the other oompamantt ao that the total oartb-am|dltade would not be more thMii 
aboiit08inm ThemnihweateonipQnentahowBBignaaffilefaonj tidamaybotheieaBon 
why H doei not bnng ont the long waveo, and why the prfnnip^ part la of aomewhat 
diorter dantuu than on the northeaat bnwipmntit 


■ID SB BBABlk 

Obawatono do Bio da Janeiro Dr H. Mana^ diraotar 
I«t 88* 64' S ; long 48* 10' W , dtitude, 44 meten; dtatanoe, 0688* or 10,708 
km , dhon^ O 488 km ; dlieethm, B 00” E 
Eoundatum, deoanpo^ gnaH. 

The Inatramanta uoed were BoadbOmoil horiaontal pendulmiia^ two hoilaontal iwi- 
ponenta; madhaidealieglitntlan on moked paper. JT, 16 kg , 7, lOw 
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lOS 

The icdid fnctumwae u Btnmg that It lendenadtiie peDdiduim elmort apeiiodie end 
wi— itwH tile dataili of Hie matioii; For thu leeaan tlie bPHmqgriim n not irproduced 
Tlie flnt moreaieiit diboenubla on the eoet oomponeDt u at 18^ 39 7", and on tJio noilh 
eomponent at 13^ U** The total doiatian ■ neaify an houi 


WBumrav, mr ibaued 
Department of Education O Eogfaen, dire cto r 

lat 41” IT* S , long 174” 47* E , altitude, 16 meten, diBtance^ 07 68” oi 10,858 
km , choid, 0,688 km , diieetion, 8 42” W 
Foundation, duec% on the “WoUington Statea" neai the edge of a ohft, 15 meteii 
high nov Wellmgton Hoihor 
Senuiqgiama, ahaat No 8 

The mbtiument uaed vat a Milne homontal pendulum, eaat oomponent, phologiaphio 
iQgntiatian T^UOaocanik, 7,01, /,5i25inetem, %014, j|f,256gm , L, lloem 



brtwHMaat MS MB OBBm 

lolviSl U1 MS M7(r) 

CALAlUn, OEBICB 

National Aationomlcal Ofaaervatoiy Kof Dr D E|ginltfa, diiootor 
Lat ST^Q^N , long 22”17E , dtitude, 82 meteiB, diataiUM^ 08 88” oi 10,087 kin , 
ohoid, 0,080 km ; dneotion, N 88” E 
Beumngnma, aheet No 16 

The inatinment uaed was an Agamranone vabcal pendulum, tiro honiontal oom- 
ponenti, meohamaal regiatiationinth ink on white paper T., 0 06 ± aooonda, 7, 18, 
j, 144 meten, if, 800 kg , L, 1 44 m 

The dutuihanoB faeganat 14”08^00^BiidlBBtedl8mmuteB Eindently the piolimi- 
naiy tramon were not leooidad, but only the pnnapal part, whoae micivil n 4^ 87 

mUBk CAUCABA, BDBBU 
Fhyrieal Obaoivataiy Heir 8 von lHaadi, diieotor 

Int 41”47 N , long 44”48' E , dntanoe, 00 43” u 11,064 km , chord, 0,710 km , 
dueebon, N 9*E 

The matrumentH used wen 

Ehlert triple honaoutBl pendulum, photographio legnlmtian 
Milne honiontal pendulum, phoh^aphie legutntuo, auat wnmpnriaiTt 
BoBGlnQniaii hanaontal penihilnma, two eomponenta; meehanioal legiatratum on 
amokad paper 

Two heei^ ZoiDner horiiontal peDdidnmB* 

Fuet prehimiiBiy tnmon^ 80* 07, mterral, UT 41” Becoud prelimmaiy tnuune, 
Sr OO*, htaval, 86* 81” 


TABCBKBBT, IDSBAH TOBXERAl 
Aetranomloel aud Fhydoel Ofaeaivatoiy M Oaeipoff, dheetor 
Int 41” 20' N , loi^ 00” 18' E , altitude^ 478 meten, dwtanee, 00 86” or 11,108 
km , choid, km , direetion, N 0” W. 

Faundation, ettf locBB. 
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Tha instnimiintB iiHed weie 

Repfiold-Zollnai homontBl penduluma, two compoDGntB, pholoigiBphie icgiblntion 
SeumognimB, dicol no 2 

(1) NmUieomponoiit T,,02aecoiida,y,60, J,l,2J0inelais, Af,S01gm ,L,18om 
(SO Eut component IgiTOlwcondu, ViOO, J,QJ0inotnb, i/,001gm , 127em 

BcsolFOnioii lunnontal penduluma, two oomponoutb, meohiiniaal loipabatiou on 
embked paper Sci'unpgiiun^ ahoot No 13 
9) Notth end (4) east eomponenla 12 aooonda, Y, 10 (T)i /| 800 (T) mehua, 
If, 11 kg , L, 76 cm 
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^le tuner in paionthoaca aie not used, as tiuy aio ovidenyjr Quonoona, the oauao u 
unknown, the tunei of (i), for mstamMi, era all much Loo lalo, but I can not dwoovci 
the cause (4) alao indioalaB an caiLlMmidiLuda of 20 mm , wbuh u impoaaiUe 


CamSXGHDBGB, IBW BBAIABD* 

Magnetu) Ofaaeivatmy Homy F Skcy, B Sc , duocloi 

lot 48” 8FB , long 173”a7']!i , dMlBiioo,10040”or 11,162 km , ohoid,0,7B8km , 
duQction, 8 42” W 

The inatnimont uaed was a Milne honaontal pendulum, aasL oomponsnt; pbotognpluo 
ragotratlon 7, 0 1, if, 205 gm , fi, 16 0 cm 
East compcnant Second puduninaiy hemora, 880"; Interval, 211 minulea 
Raguler wavaa, 01 0^, interval, 48 6 nunulea Maxlmuni, 80 0* Amplilude, 6 8 mm. 
Duialum, 8 8 houiB. 


Mamla Oantial Obaaivatoiy Rev Job 6 AlguO, 8 J., dinotcr. 
lat 14” 86^N , long 120” 50' E , altitude, 10 moten, diatanca^ 10046” or 11,100 
km , bfamd, 0,703 km , dncolum, S 118” W. 

Foundation, aand 14 moten tlnok over vokamo tuQ. 

Seuanognma, aheel No. 4 

The matrumant oasd was a Viceutuu imoroBOBmogm{di, two honaontal and verlioal 
oomponanta, hMin.*! ngatmtum on amedoad paper EaateiortheaBt eomponsiit 
Fa, 24 BBOO^, 7, 100; /, 1^480 maten; if, 100kg , L, 148meten 
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Duiatmi, 8 houn Tha tuna of Hm begnnihig ■ avidtotly too eaily , tha 
of tha mobon malm it quita nnpoaBilda to detamme tha picona time Tho nortb- 
lUVtihwaBt oompoDant (not lepioilueadl gives a Mcoid vaiy similai to tha othai, but with 
a BomowihBt amaller amplituda Tha maMmum iiuliumeiital amplituda n at 14* 08 0^, 
whan tha eartlHunplitnde WH (BNE) 044 mm, 04mm, or apouiUe total 

of 0 0 mm Data an not at band to datennina the verbeal eaith nun'emant, tho tho 
inatnunental amplituda waa 0 26 mm A laiget earth-amplituda oeoiiiiod duiing the 
longwavai, wafliid,atl4*010'*,aeith-afflphtuiieB nSNE)076]iim, (NNW)040inm, 
m a poanble total of 0 87 mm If inhtead ot a abort-pmiod pendulum thoio had been 
one with a penod in tha net^boihood of 35 aeoanda, tho recoid would have been veiy 
huge at this tune, and if the peiiodhad been about 20 aaeonda, the leoud would luve 
ban veiy luge at 14* 08 (T, aa it u, with a pmiod of 24 «co^, tho meord n quite 
amalL Tha abongoon.1zaBtbcitweea the aenmognma of Manila and that of Fotbdam, on 
tha aame platen m pmunpally due to tha penoda of the penduhuna at the napeotive 
plaou At FMbdam tha panod waa 18 aeooodB 

Tanonn^ jipa& 

tTi i tao i ttlnwwl Ohaarvatorv N dinaotoir 

l«t 84- ir N , long laS** 40' B , altduda, 6 meteta, dutanoe, 10180” oi 11,262 
km , ohord, ^2868 km ; diieetion, N 55” W 

The Inatrumant oaad waa an Oman hoiiionlal penduhim, iiihiJiihmI legiotiatian 
on amohed paper JIf, 10 kg i V| 20, 75 am ^ 

pnllninazy bemon, 2Sr OT, intauTal, 12 mbutea 80 saeonda 


CAiaa^ wwpt. 

Balwan Obiorvataiy H H Wadey diieetor 

lat 28”62'ir , lo^ 81”200' E , albbulD, lUmoteia, dhtanoe, 10702” or 11,008 
km , obard, 10^802 km , dnecbon, N. 28* E 
Eoundabon, dinody on Boeena hmeatonn, m the doert about 5 km bom tha Nda 
SeBanwgramay rihaat No 1 

Tha fawbumurt need wm m. Milna hmiuntal ji wiriiiliiwi , nMt iwni piiinimt ^ photographie 
ngntraticm T„ 15 aeeonde, Y, 01, /, 810 meteia, §, 1 064, angulu diaplaoement, 
1 mm — 0 6^, jif, 266 gm , 10 6 om 



Duration, 8 6 honn Oii|y a dnwiug of tha oeunognm waa availafale, fhia tha 
i n da flnit e ehanater of tha aeomnognm mdta it bqwaaihle to obtam acouiate fan** deter- 
min at wHw of the vanoua phaaea The of tlm flnt pnfamlnaiy tnmon an 

evidanfly too latOb but tha bme of the aeoand prebmmaiy tramon aeema about 
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CAUSQTTA, XnUA 

AliponHotooidlcigiralOlKeii'atoiy O W Kuchin, a^ulaiitiiiHooidlogicalio|ioilPi 
lat 22” 82* N , long B8” 20* E , Bltiludi‘, b 6 iiicLci^, distance, 112 72” oi 18,6!ll 
Lm , choid, 10,607 km , diicelion, N 31” W 
Eoundalicnif mubl^ olluvnim, 100 km fimn Uui • m , and far horn mountains 
Saamogianis, ahoet No 1 

The matiuinent used a as a Milm* lioiuontal pondiiliiin, cabl coinpononi, pholqgiaiihio 
regutiation fg, 18 aeoondb, T', 01, J, 400 moteiB, ■, 1 10, angulai duploMincnt, 
1 mm — 0 88^, 2f, 866 gin , L, 16 0 cm 


riMrhi-BnoiiB ni» Biov- 
■ ■MMUW rudiui iia 
lamioM fuMM WuM 


Mw 



But nooipoiiMit SB at aU4 0B6T 17 8 17 

mtanl 1877 888 8817 

Duiabon, 4 1 houm It u diflioult to detoimino the exact limo of bi^nmi^ as theio 
aasaali^diBtuibanraof tho bcBm Tha limo of llic nocond pehimiiaiy Ironion ib Icm 
doubtful 

BOKBAT, IBKA 

Oovenunont Obserrataiy N A F Moo^ dueota 

let 18” Oi' N , long 72” 40' E , altitu^, 11 moloiB, diatanm, 181 ID” or 18^78 
km ; diacd, 11,080 km , ducrtion, N 17” W. 

Ploimdataon, faaBBltiotiBp 

Tlifl inBhumentB used were 

(1) Milne hoiuoiitBl pendulum, oest eomponont, [diotqgiaidiie loguLialJoa fieu- 
mograma, elioot No 8 Fg, 18 aecands, V, 0 1, J, 4M motns, angulai displaooment, 
1 mm ■■ 047”, AT, 266 gm , £, 16 0 cm 

Colaba honiontal pendulumH, two oompononle, moehameal iq^tiation with ndc on 
paper SoBinqgiama, Bhoot No 16 

CiO North companmt. Fg, 24 aeoands, V, 8, /, 480 motem, angular dtaplaoement, 
1mm -027”, if, 26 kg , A 08± om 

(B) East eompon^' Fg, 87Beeonda; 7,5, /, 1,700 meteia, angular diqilaoemeiit, 
1 mm - 0 14f , Af, 26 kg ; L, 02± om 

Eaoh one of (he Odaha pendulumB oundata of a masB of about 86 kg , aupported on a 
honaontd beam about 00 om long The aolid filetum u laige, aufl^wnt to atop the 
mbiBtaon of the pendolom in a amg^ vifarahon U ita amphtude la not man than a fow 
mdbmaten 



DuKtaon, 84 houn 0) BH* ■ better value of the tbne ol amvd of the aaeond 
pnlimuiaiy timnon than the average on aoeount of the Bferangftutiaiiof (10 and (Q; 
Bndtiianl^itBvalaaiBnBedlnpnlBrBnaetotlieaveiiVBoftlietlinainBtniinaDtB. The 



lOe KIFOBT Off THE OUIIOElllik KAHTHQUAEE OOlHlISSiaN 

bme of uiiybI of the tegulu waves u dcnibttul j at tlie tune ^va. there n a dhange in 
the gsneial chBiBBtei ol the lecocd, the iriegulfu phase hacominig moro legidar and the 
amplitude laigei The fneLion alien the magnifying power very mateiially, in the 
abeance of pieene knowledge of its value we can not estunate the earth's amplitude 

BiXAVXA, JAVA 

Rp>Bl HagneUe and Heteonlcpcal Ofaaeivataiy Dr W van Bemmelen, aetuig 
dueelm 

lat 0” 11' 8 , long 106” 60' E , altitude, 3 meteia, dgtonnn, 131 90” oi 13,807 km , 
chord, 11,300 km , diecotion, 8 112” W 
Foundation, alluvium 
Seianipgnmi^ 4MBt No U 

The mstrument used was a Rebsui-Eldett honsonlsl pendulum, nmth component, 
photcgiaphic legiBtiabon 04 seoonda, T, 06 5, J, 1^440 meten, ^ 1 16, 6f, 200 
gm (Q, L, 132cm 



Noitti oampanwt nutSlflUBaoe U 0 OU 

Inlml n ae 90 -18 81 04 

The msbuinent was not still when the Aturbance aiuved, bom an wnimiiMtiftn of 
the photopsphic earn of the eeumogiam it aeema probable that the fiist prslunuiaiy 
tiemon b^sn at 3^ 31”, givuqg an mterval of 17 minutes 00 aeoonds Duiing the 
legulai waves an amplitude of 46 mm was xeaehed at 14" 175”, when the earth's 
ai^tuds amounted to 0 38 mm Hus was the maximum earth movomont Duiuig 
thepimoipa] put at 14" 30 6”, the cartb-amiditudB was 0 21 mm 

mauauauL, mjaM, nma 

Sdlu Fhysua Obsavatuy C Minbie Smith, dueetor 

Ut 10” 14' N , long 77” OB' B , altitude, 3,818 ineteni, diatanoe, 127 00” or 14,330 
km , chard, lljlfO km , dlieetum, N 20” W. 

Foundatun^ dneetfy on adhd 

Seamograms^ ahret No 2 

The mataumaiit used was a Milne honaontsl pendiilnm, east component, photographu 
rqgBtiatMn 2*^ lOaeconds, Y, 0 1, J, 31Dmetaa, e, 1 116, r, OOmm , 2f, 266gm , 
L, 16 0 cm 

Ihat prahimiiuy tronon, 81 b” ( 0 » interval, 10 1 nunutea (T) UMimnm^ 28 8^. 
Amphtu^, 2 6 nun 

nepoutumofthiSBtatianbasbaanmiaiilBoedonthoinBp It should be about 2 mm 
from the aouthem pomt of Luha and equidutant from the aea, east and west 

PEBni, WBHEBBH ADBOUXia 

Aatronomlaal Obaervatoiy W Emeat Cooke, M A , F B A 8 , govenmiant aatnuo- 

lut 81” Ur'S, long 116” 60' E ; ahitode^ 60 6 meten, diataiue, 183 87” or 14,710 
km , chord, 11,060 km ; dueetnn, 8 78” W 

Foundataon, sand on luiMBtones 

SeumogEama^ sheet No 2 
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Tile insliunieni ubcd was a Milne hoiuontal pendiiliim, oaet eompnnont, photogiaphifl 
iqgmtiation T„ ISwoonde, ViOl, J, 810 iiivlnH, ^1063, 8/, 256gm , L, 150 cm 
Bocond pidiniinBiy tiemoib (TJ,370~, iiileivnl, 35 1 niinulOH Urgular wavca,183", 
utei val, 66 8 minulee Maximum amplitude, 2 0 mm 
A glanoe at the eeumegiam mil ahow the diflioidl^ of iceituig ^tiefaeloiy deleiraina- 
tiQin of the tamei of aiiivd of the fii4 Iwfo phtMB The b^iiiiii)g at 18" 37 0” ccituiily 
doen not coiiebpond inlJi the faqgiimiiig of the fiial pidimmaiy liomoiB as thia phase 
would be, foi miodaiata and laige distaiicoi, niueh weaket IhnnwnaiceoidodatFcith, il 
h posaitde that thia tuna lefais to the bopond piobminaiy UcmoiB The timeb given 
aocoidwilhthemnrlnontlie aeumogiam, but iii Gbeulai Ilof the Sciwnologioal Com- 
mittee of the Biitidi Aawciation for the Advanoemenl of Bcienro, the eoimpoiiduig 
timea oio 2 4 imnules earlun 


GAPS OF GOOD BDPX, AVBICA 
Royal Obbeivaloiy Bu David Gill, dnocLoi 

lat 33” OO* B , long 18” OB' E , altitude, 7 moteis, diatanee, 148 08” oi 10,524 km , 
chord, 12,200 km , diiootioii, 3 80” E 
Eoundatum, waathoied Folcoaoie loeln 
Benmogiama, ahoel No 1 

The imtrumont uaod waa a Milne luniaoiital pendulum, rosl oompoiumt, pbotogiaphie 
TCgiatiwtuni Tg, 12 sooenda, V, 0 1, J, 220 niotoia, angulai disploeomont, 1 mm ■■ 
021”, Jr,2B5gm, £,166om 





Inln^ 


dIOBT 

aiOT 


jaST 

UOf 


MO 

B15 


03 


The record la extienuilyunall and la not brought out m iho lopioductum of the aoia- 
mogiam. On the phohipaiduo oopy of tiio seivnogiam Gw lino aliowa a di^ BwclHng 
bcgiiming at 18" 80 5”, and a fow long-paiiod wavm begin at 14" 88 5* II doa not 
appear why thia raond IB BO mudiamalToi thuithaBoofFmthaiidlfaDrihuB 

BLAND ON EAimmDBl 

Royal Alfred Oh aa rvatoiy T F CIbkUiii, diiootoi 

lot 20”00'8 , long 67”3FE , altitudo,51 motoia, diatoiioo, 102 02” or 18,012 km , 
diord, 12,0(U km , diieotion, N 1” W 
BeiamogranM^ aheot No 2 

The inotnimeiit uaed waa a modiflad Mdno horiaontal pendulum, two oampanenta, 
photographic rqgiBtraban 

OL) North eompaneiit 204 aoeanda; V, 11, /, 1,140 meten, t, 1.043, aoguloi 
dimlacemeut, 1 mm ■■ 0 80^ M, 810± gm , L, 15 om (1) 

(10 Eoatoampaneiit' Tg, OOdoaeandi; 7,8, /, 880 mrteia, ^ 1007; angular da- 
plaeement, 1 mm — 0 217, If, 840± gm , iS om. (T) 

Prdnmnaiy tramon, 412" (T), interval, 287” (!) Rogidor wavoa, 808^ (f), in- 
tervd 88 8 mmutea (!) Madminn, 50 0^ Amplitade, 5 0 mm 
DuraboiL 8 8 houn The tanea given do not qieoify the component^ but appoienily 
refer to the eaBtoampanaiit^aa the north aenmogzamia not VBiyolear. Thera ■ a eon* 
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vdanUa ineiea* in lutaiuty it fiSS”, but it ■ not evident what it rafen to The 
time of the long wava u Tiny doubtful 

The mbtaument n en ordinaiy Milne hoiiiontal pendidum with the iwiii pomting to 
the east, to the supporting column a wccrnd pendulum la attached pointing south, thia 
la about 10 om long and eamea a weight A long light heam eaiiymg the diaphiam is 
attaehed at light aj^b to thia pendulum, ao that the two lecoida are made aule by aide 
on the same photQgiaphio paper Thediaphiamaaieeut-downtoawidthofOorTmm , 
and the alit in the box, thru which the light panaeB, is dosed at intervalb of 2 mm , ao that 
a aenaa of white linea appeals on the reemd One of there white Imre lies nlmoet m the 
oenter of the reemd of the mnth eomponent 

Mauntiuo la digfatly imapilaced on the map (jdate 1), it ehould lie in the aoutheast 
aog^ between the linas maiking 20" S labtude and the led nmth-eouth line, thiu the 
antipodea of the ongin and piaetieally touching theae two lines 



Till! HEBilO&HiLU AND ITS ELONttAXIDN. 


XABUER SXFUJKk'OOn 

On exBininii^ tho bcnmqgrams, we noUoc tluib rnn^y ol Ihpm cnn loodily be diYidod 
into A numboi ol wdl-dofliicd poibii The inovotnoni Im^uib ai a dight vibtabon, known 
ab the>bfll pAmuuujf Umma oi thc>bd pkatt, aftoi an intoival, dopcndcnt upon tho 
dulance of tho ataiion fiom the oiigin, thmo n a maikrd ntioqgtliinniig of the motion, 
thiB IS called tho Meondpialiiniiinry/iamoraoi aoeondpham, vciy soon tho motion boeomoB 
quite incgului After uMsoond mbnval, also dcpondonl upon the diilanoe ol tho atatum, 
tho iircgulaiitiBB giadually dio down, giving plaoo to wavn of long pQuod, 25 to 50 sooondb, 
which may have a laiga ampliLudo, at man} alatiom tlio laiguL OBith-ampliLudea oooui 
duiiug thia phoM Tho time whan those wmwa take on a faiily logulor loiiii can uaually 
bo idontifiod with Mmie acouiocy and la thoidoio token m tho timo ol aiiival ol tho 
tegykar man It n a liUlo latei than tho long iMMa of Piofovaoi Oman and a little 
oailici Uian tho laiyo mnea of Flolonoi Milno I liave adoiiled tins point, aa I found it 
in genoiol lumo rawly idontifloUo, m tho vaiu»H hnainogmmH, than tlioao just men- 
tioned, tho in Boma soiwiiegiainB it n dillieult to dotoiiniiio oeomaloly wlimo tho logulai 
wavoi begin In a few eoaes it la not clear that thno aio any irgulai wavea at all Thh 
phaao dom not loat long; but it b qumUy fdlowod Vy wavm of ahoitor period, 16 to 20 
Mconda, during whioh the pointoi ia apt to loooid ila graatoat amplitude; and wlueh haa, 
thorefoio, bom eallod tho largo uaaoa or pnnapal fwf, it d»H down with inmo oi leaa 
uiegulanly Mwt«l quirt n i&toiod This may nqinio aovoral houie; tho thooaithquako 
at ^ ongm may have loatod kaa than a minute 

A numbw of hypothewn have boon advanood to acoouut for tho uiomawng dmation of 
tho diatmbaiica as tho dbtaneo <d tho atation fiom tho oiigm u groatoi. In tho fiiat 
placo, it 10 tho gmoral fadiof, fliat auggoatod by Plof R D Oldham,* tliat tho fust pie- 
bmm^ tramon on due to longitudinal wavea, tho aoeond pioibinliiaxy Ucmoia to trano- 
vene wavea, thcM two bemg piopagatod thru tho body of tho oaith, and that tho long 
wavea and pniunpol poit an duo to wavea Uonamittod along tho auifkoo, altho aomo 
BOHmologiatB think tint all wavea an tionamlttod around tho earth at 01 near tho Builaoe 
A port of Iho leceid, noBi its end, la, m aomo eoaea, duo to auifaoo wavea whudi have poal 
around the earth and have oppioaohed the atotaon ftom tho aubpodea 

Aalongitiidinal wavea advonca men npuDy than tranavene tho interval botwoon them 
naturally ineiaaaea with tho of piopagatwn IHiia la the meat aabafaetoiy 

oxplonabon of the inenoamg interval between the two phoaea, but aooordmg to it we 
ahould have two groupa of wavea oqionted from eaoh other by a period of quiot; whemaB, 
m nohty, we bain a eantmuoua daturbonee, and, moreover, obaorvatlon doea not eon- 
fiim the idea that tbaflnt and aeoend prdimmoiy tramon omatat oeilai^ of longitiidmal 
and tranavene wavea, nmee tiva^y 

It haa olao boon ouggaated that npoated nflaotionB from the eorlh'a anifBoe would 
oauBeaBueeaBBianofimpiilBea, but mtha eon alao they would be dlaooiitmnoia Still, 
It ta meat pcoboUa that oomo of tba auddanatrengthenuigp of tba movement an due to 
tbe Biiival of ibom raflaotod wavea. 

■ On tta PrapaatOanaC MMIaa to Gnal THiliw PfeB nua. R B lOOO-lMl, vol 

iMkpp ua-in^ 

lOB 
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BBPOBT or THE GAUFOILNIA SAHTHQCTAKH OOMMlIWrOtf 


An ercplanation has bean Bought by suppooDg thsb hwvbb of vaiuiua peiioda aie piesenl 
in the duAuibanee ud that th^ oie popogatod at vujoua latai^ juit as light va\ea ot 
difieieiit wavo-leogthb tiaval at diliareat apeeda in tianapaient biibbtonBea Altho the 
oloir paioda ot the legulai wavea ohojqgp mto the qniekei pciiode of the pinoipol part, 
Hub change does not aeam to oontmue dming the leaiainilei ol the dnlurba^, not 
hob a bimilor change been diacovaied duiing ^ (hat two phnnm 

A MEW EMFLOMATinH 

The paaaage of Bound thiu on euggcbta a battel anolpgy A strong oound, like the flung 
at a nMiiwin 01 a clap at thundei, is not beaid at a dibtanee as a riiaip noibc, but is ao- 
Lompanied b^ a lumbhqg that beta foi many Boeonds, tbn ■ due to lofl^ona and 
letiactuna ot the aound at the auitaeea ot many Isyais of on of vai} ing tempuatuie, etc 
Nov the matciiol ot the eaith foi a tow lolometeib fiom the auiface coobists ot loclcs ot 
\aiying density and doatieiiy, and vdien an elaatv wave ciosaea the bounding auifoco 
between two difteient niataiiak, it la in genenl spbt up into fbui wavea, leflecM longi- 
tudinal and tianaveibe wavesy and lefiactad longituiLml and tianaieiso waves Whm 
the lefleoted wavea, letuining; meet a boundoi}' between difteient kindb of lock, Ihiqr aio 
opin zefleeled end band waves Imwaid, which are, bowevei, letaided behind the oiiginal 
wavo InthiBway, bgriepeatedieflectionaandiafitactiona, aloigoputoftheenoigyof 
the ougmal wave mndd be, oa it veiob atoiad up in the h^ogenaoub auifaae layoi of 
thaaBiAaiidbedowlvpvenout|thmkeepugupacaiitiniionBBU(ii4yatthasuifBoe foi 
a lunited tune 

It the whole aoilh ueie euffleieiitly beteiQgeneou^ we should not have, at dialant alar 
bona, the dntinolion between tint and aoci^ pduninaiy tiemoia, foi ihaie would bo 
thniout the whole eouioa ot the wavea eueh Eiequent UonsfoiinatioiiB from longitudinal 
to taonaveiae waves and nee lerae, that thqy would oinve at a distant station thoibly 
nused, and the bupply ot eneigy thne would be billy oontuiiionB, without the sudden 
vaiiation whiali actual^ maikb tbo aiuval of the eoo^ ifliose Bnt we believe that, 
with the mDepban of a euifoeo lava a few lolnmetne thick, the eeith is fairly homo- 
geuQOUfc, or, latha, without budden ehongoB in denaty or dastioity, and that an eaith- 
quoke 1 ^ set up both longrtudinol and traneveiaa vibiatioiia, whwh will tiavol at ddhi- 
ont apeeda and become enluely aqiaiatad fiom eadi otha in the homogeneous intuior 
Whan the langitudmal waves leoeh the hetttogeneous layer near the auiface they will 
be hiokm np, at evay lefiaefaiig euiface both loqgitndiiial and tianevase wavea will 
be bent faward, oa the foiuin always Uavel the Eastm, thqy will aiiive flnl at tho 
eaith'a aufoee , bat, in ganaiBl, the tiansvaae wavao^ aat np at the last lofiooting aui- 
foec, will not be far bdund them Hie popmtum of longitudinal and tiunsveiae waves 
m the first pehmuioiy tiemoaa, at a given atation, wiQ probably depend upon aponil 
ohaiactaiatica of the lock intheneighbinhood and daoon the dueotion iiom whidi the 
waves come, foi tianbEounabona dcqpend on the angb between the vibratiou end the 
lebeeting euifaee In ragume of atnbflad lodka bi^ smfaeeB are veiy numerona and 
010 UBuofly pomlld with eooh other; thai influeoce would vaiy m immiiIpimmi mth 
the dueotion m which the vibratuma net them It tiun be pasaiUe for the 
fliet pehiomaiy tramon to eoDBiet elmaet whoQy of longitiidina] waves, or to oonaist 
of both kinds equally, but it does not aaom pcaaible that tianaveiaB waves could pre- 
dominate in them 

Let UB now turn our attention to the group of tronevene waves travdii^ by them- 
ealveem the homogeneous Intenor of the eoith Hwy fell farther and farther behind the 
longitudinal weiva, when they leaeh the beta oganeoua outer layer thqy also anffertiane- 
foiimabonB, givipg nae to both lonptudinal andtianaverM wavae, and thtun, by «w*wtanHbl 
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rcfloetaODB and lebaeUona, pialong tho lame dmmg whieh thu group icodiob tbe nirfaeo 
In this gioup, BB m tho &bt, the piopoition of Icntgitudinol and liaiibvoibo inbiataoiiB 
loaidmig the Buifaoe may vaiy botneen wide limitB, but tho langiludiniil waves can 
nover pndomiiiale Howovei, tho htat vibiabona ot Iho gioup bo longitaiduiol, 
foi at the fiibt lehactuig nufaeo whudi the waves meet longitudin^ wavm will, mgeneiBl, 
be gsnarsted, and will immediately advance at a highm speed, always koiqnng ahoad of 
any traimoiBe waves that they may develop Those waves, hko tho Icodeia of tlio fiist 
group, aie apt to be weakonod fay lefloetions snd tianaformationa and may fail of noog- 
mbonwhantl^y aiobuperpoBod on the later inbiaboiiB of the fiist gioup The lame ^ 
aiiival ot tho flibt gioup is dapemlant on tho speed of tho longitudin^ waves, liom slait 
to hnish, but that ot the second gioup depend on tho speed of tiansveiso waves in tho 
homogoncous mteiior and of longitudmal waves in tho hotmogonoous outm Isyor 
We do not know enou^ ahout the intmun of tho earth to hx tho iJnwVnwiiii of the outoi 
hoterqgeneooa Isyoi, nor to sav whether seven oarlhquskob onginato in it oi below it, 
tho the former seems the mote ptobaUe We have toi simplieity of stslomonl wwihimmI 
iJio latter, but this is fay no moans neeesssiy Ifthooaithquakeonginatodiuthohaieio- 
goncous Isyu, both gioups of waves would suifer some olongplion bofoio tht^ loaehod 
the homogonoous inleiioi and sltei they left it, but they would tiavnl without dumgo 
so long ss thpy woio init If then is aeontial mctallio omo m the carUi, ehangos would, 
of eouiee, talm jdace when tho waves erost its boundary 


If tho outer Isj) or of the earth weio suffleumily thick 01 sulBoioii^y hotel ogonoous, loqgir 
tudmal and tdanavoise vifatatious of tho piohminai}' tiemon might boooino so imx^ m it 
that tho fliat and sooond fdiaaos would not bo distiogmshablo; but ncvmthelosB, tho two 
kinds of wavtt would seporalo bom each othcim the homogimoouBintaiioi andrtdistanl 
statums the two idiasn wmdd appeal But tho faot that tho socond phaso n so mudh 
sbonger than tho flist at all stations, nududmg those 30" oi 40" fhm tho oiigui, which ate 
too neai fn tho difteranoe to bo sooountod for by the voitiCBl componont of tho longi- 
tudinal motum, indicates that tho outer homagouooos layer bf no moana desUoys tho 
distanetum bolwoen longitudinal and tianevaso sravoa m tho bat two phasoB, end that 
tho tnnevsiBe waves sis oiiginsl^ mush stioiigor than tho iIhb may bo 

due to the way in whudi IIm waves oiiglnido at the toult^uifeco When the ropturo 
oooois then, the hielum of one side igauiet the oUioi le piobahly tdio ehiof moane of 
atai ting the vibiatiaDa, endevideiitly would pi educe etrongor banevono than longitudinal 
wavoB 


The dMtbefaon of the flist two pTisswi would sanst from tbe very start, but thsy would 
naturally raadi a near Btation only a few secondB^iart; and if the angmal shook laatod 
longsr than thia intsrvd and undosrant oanodera^ vanatlonB in tnti^iiiifcy, the airiyal 
of flist prehminsiy tismon, due to suocssBye parts of the shool^ ■n—ir the 
smvsl of fha seeond. Mbreover, and tUs fset k peifasps stall more impartaott few in- 
stromoitB an provided with wy iqien bmewssles, a isiriwsij wnwilH:™ to show the 
separabon of the phases near the ongm Fartnuat^ the Bwipg throemoBnponent aeia* 
mqgniidi at Mount Haimltan met thu nqumDsiifc; ilitaiii»aealewBB6or 7inm.tothe 
aee^ and it was tharafara quite eompatent to show the mtervil bf 9 — whieh 
aepaiated the bspmnngs of the first two idiases Mount Hannlton, at a datanoo of 128 
km bom the ongm, was fha nsarsat staben provided irith a tfane^naiking neoid At 
Viotaria (dwtant 10 41" or 1,136 km ) the ■ of the analn the oveilappiDg 
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of vibiatiaBB trom yuioub puts of tha fuilt-pkne make it impoanUe to noogmie tlia 
wiMwiri jdian, but at Sitka (20 72^ oi 2,302 km }, and at mon dntant atatuuia, tha 
aecond pi«— » u dntinct Bo tu, thuiioie, as tho olisaivationa of tiia (JaliEbinia eartb- 
quako ue caucanad, tbaia u no laiiaon to beliove that tha hist two {diuaas ue not dia- 
Inet fiom fheu atutuig-point; and tiie Raaon tins haa not bean recqgnuad huetofoie 
may ba entuely due to the am^ tima-aeaJe of tha iibUumenta 


Lot ua aea how tar tha obaaired diiactiona of motion w|ipott the above explanation 
of the dongntion ot the fiiat two phaaes The duplex sumogiaphs of Boikolciy and 
Blount Han^ton induate Ilia duoction ot the beguning of tha motion; they ahow that 
tha fiiat movement of the pound at these atatioia was diiocted away ftom the oiigm 
The extent of the Eault^uifaee soon cauBed raves to oomc lium many diioolions, ao that 
tha nooidad movement beeama confused almoat immediatoly; hut at Mount Hamittoii 
there were two inwgitmimpl vibrationa befoie other mvea mota tally interfered with thwi 
diieotion aeumqgiam of tha Chiee^mponant Ewing inabument shows, when 
wa eonaidei the uiangiemant ot the reomduig peo^ that the fiiat and aeooiid prelimmoiy 
tiemoia bepn thaia with a movanant southeast uid noithwestt that is, along the 
dueetion of piopagation These two wen the oiilj btaUonb neu the eulhquhkrfs onpn 
which jielded defliiite infoimation iQpiding the diiectum ol motion at tho be ginni ng ot 
tiiaahoBk And of all the lecoidsat distant obsetvalouasllieiQ are eompuatively few 
whieh thiow li^t on thoa subject , Lecauas on^ a very lew matiomenta weio so 
oiiented as to laooid aapuataly the TibiatioDa punllaL with, and at right anf^es to^ 
tha eomsc ol tho waves Tlia Btationa m tho eastern psit of tho TJmM Btaloe wuo 
well situated toi thia puipoeo, as tho waves wma moving ahnost direotly oaatwanl 
when they past them Ottawa and CheHanham each looaided tho longitudinal 
waves (eaet eomponant) about 13 aeoands boloic tho taaaBvame, and tho longitudmal 
wavea olao weie aomewhat sUongar diuing the fiiat pidmiinuy tianuna In tho snond 
poup, tranavaaB waves (north oamponent) wao noeosdad at Ghdlenham Q aeeondH 
eailiei than tho longitudinal; and they aeoin vmy dighUy atioqgBr The nuthein oom- 
ponent of the uaond poup m the Ottawa aenonopam meiloin other puts and can not 
be dauly read, but It aaeniB to be somewhat Btiongei than the QBatunooraiponont Tlio 
Albaiqr lecad deu not yidd defiidta leeulta, nnd Ao other atetionB in this imghboihood 
only lecorded one eompanenl of tho motion 

ravm uiived at the mojonty ol the Buiopaan ohtcivatoneB m a diioobon making 
uig^ between SO” and 10” with tbi meudian, and oa I 7 fu the lugor numbor of the 
matnimanb leooidod edhar nartheoulh Ol caahweat mohoi^ they woidd ba affooted about 
equally and would not dmtangiiiah between lonptndinal end lainaveiBe ravee A few 
umtonmentBy howevei, were ononted eo as to make the dutmetion Tha tnple EUmt 
inalrament at Uede began to nooid at the aame momeBt witb all thiea eomponantay but 
the longibidual wavea (N 00”W)iiereBtioiigei doiingtha Bret pidlmmaiytEenioiB, and 
the tnneveme ON 00” B ) dunng the aaeond pdiminBiy tnmon At Kiememunstor 
the loaptudmal waves (diatnbuted between the two eomponssito, N 18” W and N 78” 
W ) seem strangsr dnniig tha fiint pnlimmaiy tiemois, and the trusvene (B 47 ” E ) 
dunng the oesond prelimuiuy treman At Boeca di Fkpa the lomptudmd vibntionB 
(NW) in the bbgo^ pieUminaiy tremon were reguAend 42 —*«»««<■ before the touss- 
vuse (NE), aeaoidiqg to E rofa mor AgamannonsTs reading of the ongbial reoonl At 

M arnin S ) thatBSMyaesa (NB ) yihratmiM InthwwBfwiH pwilinim— y twnuw — 



THE BEIGMDGRAll AND ITB ELONQATlOBr 


iia 


The WAVOB appiooeht Te^chLoiit and Jui jrw making a bmall angle with Uie metidian 
No dilleieneo can bo made out lot the two compononlii duiing the hiat and seoond pie- 
liminaiy tiomoib at Toschkent, but at Juijcw tho cobi-acsl component waa laigei fbi 
both llie mam appioacht Hauiitiui exactly liom the iioith, and it u tho moat 
dhtaiit htation lioin tho oiigm fllU") The oaihoi paal of tho motion was diatuietly 
stiongoi on tho noithaoiiUi component, mid thia piepondoianoy lasted duiing tho finl 
part of tho sicourl pidiminaiy tiemois, Imt it must be lemombeicd that tho tlmo of 
Ixgiimiiig of thn phase la aomowhat douUful On tho othei hand, wo find tho oaafr-weat 
motion, at Tacubaya, stiongii toi tho faiat two phuM, altho tlie diiccUon of prapoga- 
tioii waa piootuiallr ^nimoliioal with icbpool to tho two eomponenta At Upaala tho 
eabt-wobt movement was nbghtly moie maikod duiing tho diet pieliminaiy tromma and 
the noilh«ouUi ^iing the bocond pielummuy Iremois, tho tho oppoaito would have 
boon expoelod At Fotsdain, Jono, and Qottingon the north-eouth movemont waa 
alighUy the aUongei duimg the kooond piehmiuaiy tieinoia, alio eontiaiy to erpeotation 

Thia a tla vmy moogcr evidence which the loboiik of tho oailhqunko ollot vQgaiding 
the direction of motion dining the pidiminoiy tiomcna It a not onluidy eonaatent, but 
It mdieatoB on the whblo that longitudinal vibiatioia woio piepondmanl during the fliat 
pieliminaiy ticniois, and tiaiin'oiHo duiing tho aooond pieliminary treinoia, but that 
both kinda of motion oxiatod piaetiLolly duiing tho wh^ of tho pibhmmaiy tiomoia, 
and thoiefore tho ovidemo can bo said to favoi tho thooiy adsanoed to explam tho draw^ 
mg out of tia locoid ' 

We miat lemembei that tiansveine vibiationa may have any direelion oaound the 
duection of piqagaljon, and in pnitu.ular may he in tlu> voitieal jdanc Uini tha 
diicetum; the lioniontal piojoetuii of tlieir motion would tluai ho In tlio diiccUon of 
propagation of the dialuilanra along the anifacQ, and Uiey would bo loooidod oe tho 
they woiQ longitudiiial wavea Tlia may oaplain Uic huimtiuliual direoliou of tho 
■tiang motion at Mount Hamilton, tho tho movomonl on the fault-piano wmild load 
ia to ffcpool imnsvnu wavoa mmo ncaily in a hoiiaantal piano 

XRB PSnCIPAL PAST AID THE TAIL. 

It agenerolly bdioved that theauifaoo mvin aio alio dtawu out mono and mom aa tho 
dlitonca of tho otation u gmatn , but on omminabun of tlio aonmogramd of tho California 
ooithquako do« not lupport this view It la veiy dilRoiill to dotmdno what ahould bo 
conaldercd the pniunpal put and what tho tml poituin of tho amimograin, but on maliH 
mg the tat eshmoto we can of tho punripal part, wo find no inguhulty m ila duration, 




For inatoneo, at Tas^kont, one would eabmote about 2 6 houio ftu tho piinalpa] poit 
fiom tho BepNld-ZciDiim mihumont, and U minutea bom the BooebOmoil At Bolti- 
num (Aitont 86 7^ a Milno pendulum mokes the duiatum of tho pnnupol poit about 
47 mmutea, wfacroao Boodh-Omaii matiumeida at Woaliiiigtan ^ 4^ and Cheltenham 
(86 0") a duration of only 0 to 8 minutoi At Bu Fornando (86 26°) a Ifdno 

pendulum givoB a duiation of 46 mmutea, atKxakau ^9B°)aBmclirOiiioii, oulqaetto 
some solid tmhan, gives 6 mumteo, ud at Vienna ^ 27°) a Wieidiat inverted pen- 
didum gives 18 mumtea The followliigtaUe^ in which tha duntum of the principal port 
la given m imnutea, h mode up horn the reeaida of Milne penduluma alo^ and diowa 
thrt even the aame type of inahunient doec not yield eonuatent lesulta 

■FnC 0 F IbrHii (UDnlUz Wialter Bavtaw. 1007, vol nxv, p » obttlnad vaiy tatmtliw 
iMlta nBfdiH fha dliwUra ol vUmoIImi at Wkdiliigtm at tlia Inna or tlie Junalou oaiUuinaki^ 
jiBoaqr ut Uw Tin londtodinil wbrntaona lapn adtar and wn inuah tha ■tnonHdndag ihn 
pnlmtay tmoa, OiatmnnewaTlbinUoH wmaudh tho ■taovwdndailtaapnnaloil part 

I 
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It n qute evident that no eonclueion legaiding the \aiutioii in duiatioii ot the piin- 
cipel pail at difieienl distancoe fiom the oiigin can be diawn fiom euch data 

But, altho we may be imaUe to lecqgniao a ptogteanve ehange m the duiation ol the 
Idinm^ paitk nevmthelew it la quite certain that ill sei^nogiaidn legistci a ationg 
motion lasting much longiei than the Gugmal ahock What hu him called the violent 
ilocl, and whudi alone could have afteot^ dialant bnanaegiapha, did not lost moio than 
40 Ol 60 aeeonda, whaeaa the leooided pimcipal put ceitdiiil} Ie»tod many niumtcB and 
m aome oaaea an houi Thb may be in put due to the avncbiomam of the poiioda ot 
the waves and the instiumente, M it can not be entuely escpluned in thia way and it 
mubt be lookt upon aa not yet undeiaiood 

We have a little infonnaiion legaiding tho pievalent diiection ot motion duiing the 
piiuipal put At Ottawa^ Cheltenham, and Albany the lopgitudinnl wavob icluned 
then intensity foi a longa tame than tho tiansveis^ tho we can not say which attuned 
the gieater maximum At Bocea di Papa tho longitudinal waves attamed tho gioaloi 
maximum, but the dmationa ot the two wue about the aaino At Mc**ina tho longitu- 
HitihI waves wcie ataoqgei and lasted lange than the tianavnae On the other hand, 
the tianaveiae wavea lasted longer at Fkxonee, and they had a gieatet maximum at Oag- 
giano Tho obauvatuma me vmy maagDi and vei j moonaKlent, evidently moio eaictul 
obbavatians must bo made to ohm to what extent the longitudmal and tianevueo wavea 
ue ohueotuntu of dilluent puts of the acumogiem, ho* fu this quality " diUnaiil 
at difierent etatuma, to what vuiationa it is aulqeot, and what are theu eaueoa 

ThelongtulpoiUanaf thcaewnogtam isstallaiiddle, and altho we oan hudly help 
eonudming it as m somo way due to wava following diDeicni paths and to leflootionB, 
wo diall bee fuitha on (page 124) that umide lefloebone will not explun it One may 
enuly be mialcd m attempting to eoiielate cutun movemenls on ddfoient seibmogiunb , 
for luatance, the last mukod bioadampg of the taaee of the Pfeidoi , HHmhing h, and Bi^ 
Bton BUbinogiaine (j&heet No 1), ooeuiiing a few mumtee befoie 11^ 30”, le so nniilai that 
une would natunl^ eappoee tluit they lepieeent a special gioup of piQgioeuve wases, 
on delu mining the times of oceuiienco we find foi its maximum, 14^ 14 7”, 14^ 20* and 
1^261* at the thieeBtationaieepectavely, thediftmeDoeintuncBtFudn) endBideton 
u 117mmutesBiidthediffueiieemdiBteiiee252]i]n , theieine the velonty of piopaga- 
tum would be 22 km ^in But the tune hn them to roaeh Faideiy hom the focus, a 
datenoa of 8^060 km woidd be 02 2 imnutee, lequiiing a veloeify of 180 km /min 
These values are so diffeient that we roust legeid this faraademiig of the tmee as due to 
Boiia acadentBl synduoaiem of periode at the three itetiona, end not to aa objeetive 
ohaneteiwtic of the distuibanoe itself Then an many ddBcidties in imrfMwtuHiiig the 
ehuaetuisboi of the senoiogram which have not been overcome, and it a not likdy 
that we ehiH have a oomplete explaiiataon of it until a luge number of heavily damped 
eeumognphs an metalled, whose lecmds will eoimpond eloeely with the actual move- 
naentB of the eerth, and will not be matcnally aSeoted by the pmmliMtif of the instn^ 
mantitsdf 
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1HB BODOOSAPm 

All Iho avoilaUo data which haa boon olituned bouiitg on Iho vulooitv of LiaiNnwoon 
has been odlcoled in laUo 7 and oYhitnled giaphically iii [date 2 It will bu wsoii tliat 
Iqr fai the laigci numbei ot obeeivaljona oecuiiod al dMfanoos bclviooii 70” and 100” liom 
the aigin Many of the Btotunia oio at so ncarlj' equal dibtaneoa that they haio been 
gioupod togcthoi and enloied aa a vngle obKuvatiQn in llic plate , thoiofaio tho number 
of obMivationR marked on the [dato n conudoiably led than the nuinboi actually lepie- 
aonted All tho aeismogiania havo not Uio vino degieo of aoeuioey, and difloicnt aym- 
bfda havo boon used to indicate thcM difioteneni tho obsuvaliom lioin wino atationa 
aie less iplmldo on account ot the diffioullv in leiuliQg the soismoigiain, ui some easoBj 
lean eonfidciiGO con bo givoii to tho locoid becouso tho boisinogiain was not at hand to 
eonfiim it, this applua oith apeciol Ibieo to tho obsoiiaUonb ol llu^ icdulai wavoa, tot 
tluno IB no gpnciBl consensus of opinion as to ^ paitieulai iioiiit ot tho soismogiom that 
mdicatoB IJmi bcgiiiniug Tho cuives dinwn in the plato sliow llio Luiun takon for tlie 
diioe phaiscs to tiavel fioin Uio oiigui to the dislaneo ot tho obsoiving btalion, these din- 
tanres being iniliraled in drgices and kilometus The slnUoiM are inaiked at Llio bottom, 
hiii^ ot in ipouiis, occasumally some slaljons ol a gioup fail to ymld satiafaoloiy dotot- 
imnatioiis ot the tiino of aiiival of a phase of tlie distui banco, this pluiso la Uion maiked 
with the mitiala ot the atatiom whioli icvorded it 
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Aftci ploltiug m thf timeb of aiiiial of the thioo phasn at tlu. vniioiu stationa a 
amoolh cune is diawn thiu the poiiit'« mukod, so that the cnoie of tho ohbcisalions 
IDS} bo as amoll u pooiiblc, tho sclocitj' ol tho hiil piidiiniiiaiy tiomois, as ootod on 
pago 7, h a%iinicd to bo 7 2 km /-m uoai tho oiigin, tho I'dorilv of tho aeeond pio- 
bminaiy ticmnis in tiie aaiiio logion bccmiuh 4 8 km /sol liom llio Uouut Hamillon 
obscivatuma, as thoy bcgui Iheio 0 bcconds allot tht fii^l pieliinuuuy liomois A spcoinl 
inothod was followed in diawing tlie ^liaigiit lino foi tho long waviH and il will ho given 
luithai on Thcao euivea aie eallod “hmlogtaphs '* Tho n\nagi‘ vclouly of Liniis- 
mission to any atation is ovidcntly giion by tho Unic intcisal dividoil Iqr Uio diatanco, 
that la, it would oqual tho tangont of the anglo whioh a atiaight bnc, diawn fiom tlio 
01 igin to a poiiit on the hodpgnph immodiatol v nbovo the sLatioii, makes wiUi the vei Lmol , 
and tho veloeitv aloug tho bUilaee would bo given by tho diHeiouGc botwoon tho lunea of 
aiiivol at two stations divided b\' the diUeiunoo of Uidu dialancK fioin the oiigm, piovidicd 
those diatoiifics difioied but httlo fioni eaoh othci 


THE PBEUmRaXZ TSEHOBB 

Tho flist Ihipg that atiikca us on examining the plalo la that Iho hodogiaiihs of tho 
Gist two (diascs aio euiisid, uulu'aluig that tho avn ago vcloci^ of tiansmi'Aion incioaBcs 
with tho diblanoo, andlhatlhehoditgiaiihof tho iqgulai WBVishBLiaight,Bhowingaooin- 
btant vdoeity indetjondent of tho dibtanee Thc^o dislouroa havo boon luoasuiod along 
tho buifaco, 01 , Ob It lb oxinoit, along tlir ate When wo plot tlio hodqgtaphs of the Giht 
two phasos in Iciina ol tho dislanec of the stationa fiom tlio oiigin, mcanuiod I 7 the 
ahoitnt loute, that iB, by tlio eboid,aa shown in the uppoi pait ol tho jdalo, wo Qnd thorn 
shll ouivod, but much Im to tlian 111 tlui foaniot oaso It la tho gnieial belief that the 
euivatuie of those linos indieatcb that tho wavco tiavol thin tho bo^y of tho earth and 
that Iheir velocity incraasob with the deiithoi the palli below tho Buifare, if tliisbetiue, 
and 110 satisfactoiy oigunuinls have boon aihraneed agaiiuit it, tho wavra would not lollow 
tho shmlest path to a slatum, that is tho chmd, but would foUow a eurved path, oonvvx 
downward, whioh srould bung thorn to tho atation 111 tho diorlml time Uiifoituiiately 
at diatanoca greater than 100” lor tlu Gist piohuunaiy Uemma and 120” for tlu aooond 
pioliminaiy tiomois, tho obbnvatioiw of tho plioscs b^no oxtiemiily doubtful, and it 
u pieeiaely tho paths loading to atahons b^nd Ihoso distances that dip vny doop 
toworda eonUn ol tho eailh, and that nught lovool the natmo of that legion 

Tho eauBO of the luacomacy ^ obaorvalUMiB at gioat dulanoos la not far to seek Tho 
Gist indifflinoiy timuna oic always vmy weak and aio loooidod as vciy mnoll vihiatiaiia 
ex’onatoompaiativcilyBmBlldialaiioes. n,aiaRK)ivor, os sro havo given leaaoia to bohovo, 
then vilnalKnia are longitudinal, a loigo pait of thou oiioigy srould be tokonup in vurtual 
vibratuma at tto auifaeo, paitrauloily at gioat diataneoa, and would thomfore fail to piiH 
duoo an appreeiabbi dwturbanee of inabumonla locmdug honaontal moyomenla 
The honaantal and voitual eampomentB of the Gnt probininaiy tnmoia at Gotlingon 
(dntant 81 80^ havo about the aanu omphtudo, wUeh la veiy amall, and this ah^ 
that the sraaloieBB of Ihu phaso u not maely due to ita tendiiniy to prednee vertiaal 
vibiatuinB at the eorth'a auifaeo Mureovoi, the ampUtude of yibrationa would doonaaa 
more npidly than tho datanee. beeauae^ as Rat C G Knott ^ hoa ahosm, the ourvod 
pathBoftheaesmes wouldoauBethoenvgy tobo eeneentnted upon tiu nearer atatuna, 
with a oomapoiiduig diminutian at the mme (batant onoB It alw hoppena that dl the 
inatrumenta at Btatuma beyond 105” have a low magm^ying power, snth the enqition 
of Batavia, and even there the magnifying posrer, Gfi S, may be InauGiewiit to inAnate 
thenalbegmmngoftheGntpndiininaiykeman It la quite poaaible that the bagmnbv 
of the no^ at Mamilto may npnoent the saoond pidumnoiy tremon, and that tho 
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hodogmidL aliaiild pM exntly thiu the leeotda of Oalnitta and Uauiitiui, but thib k 
too unentain to juatily the eztensMm of the hodqgiaidi to Mauiitim It not vem 
to Le poMiUe, liom the obseiVBUone of thn earthquake, to (hair w coitain infetonce 
reguduig the ^elocitt of popegatum of the fiiet two phawe mueh bqvnd 110” 

The beginning of the ^eoond pdliminaiY tiemaia la ^ten the moat eaaily loeognisnUe 
poiiit of the aeniDQgiam The fitat pdiminaiy biomoia fiequan% liavc so ainnll an 
amiditude that then beginning can net be deteinuned , and aomotimeb theie ib no evi- 
denceof any nun ementuntd^ second pehminaiytiemoi a dime The lattei ufiuaUy 
ahow themadYca by a definite and waU-maiked incioabe in the ampliUulo of the lecoiding 
inati ament 

The leeoida of the Xingafam oaithquahe of Jonuaiy 14, 1007, oflar a \eiy inatiuotisa 
example of the influence of the magnifyiiig poirai ot bemnogiaiOia on the tinuia iceoidcd 
Waahutgton, with a magm^ng powei A 25, lecaded t^ ftbt peliminoiy tiomoii, 
CheltcnhBm, with a nioguifj mg powei of 10. bi^gan ita iccord with the laeoind pelunuiiuv 
tienuna, whereoa Bollinuue, whh a megni^ng powei of 6, only leooidod the pincipal 
put These thiee steliona ue close tegethu and piaetieally at the buno disluico fiom 
Kingston 

The hodqginifli ot the neond pehminnv licmoia, expaat m teiiiia of the distance 
nieaauied along the ohoid, ehowh a point of fnfieetion at a distonce ol about 0,000 km , 
thia docb not indicate that the aveiage xeloeity diniiiubhea at thia distanco, but ineidl;) 
that it does not inueaae as lapul^ oa it does at shm tei diataneeb, this pait of the oui vc, 
howevei, is quite doubtful and wo uc not jubtified in diawing any veiy definite conelu- 
sum Jiom Its toim It u eUaenu^y diaoppomting that the obtoi vations oS this cuLhquoko 
do not lead to definite leaiiha icgaiding the popogntion of the dibtui banco to vny gtcat 
diatoncra; foi the pomt whoto the caithquoka oceuund and the time of its ocounoneos 
ue both known to a aobslaetoiy dcgiea of cccuiaqir and insliumcnts nooidod the 
ohock at stattom aa lu as lU” distant, thata, veiy naaiTv to the antipodu This fuitbar 
emidiasaieBtheimpoitBnccaf matolling rash mncntaieeoidng the voitieal oompononlof 
motum, and mtiumcnta with hi^ mognifyuig powcis, not less than 100 , foi they alone 
can he eqieoted to >ield witi^actoiy leeoids ot the timee of the uinol of the xuious 
phasa of xeiy distant oeithquakcs, leguding which oui infbiination h sUll vci> voguo 

Aa the earth q ua k e anginaberi at aomo diaUnce bolow the suitace, the suiface vclocilv 
in the mmiediate neighboihood ol the opiocntiiini would be vssv luge, it would dunmisli 
lapidly as the dsiluioe inaeaBed, would icach a wimwnnm unit a pun moioaso as the 
paths of the wavea to the inoia distant btationb metended deeper into the earth If we 
had abaolutdy uoounte olacivntianB, the hodqgraph, diawn hem them, would be con- 
cave upwu da neu theangm, would pasathiuapami oCmflactionalittlefiuthei oU, 
would then pass into the geneial torin, ooneave downwuds, as diawn u the plate See- 
bach * fiist pointed out that the foim ^ the crave in the neq^iboihood of the origin 
beusedtodetenninethedepOiof thefooua, heaaumedccmstuitvdoi^inallupwud 
dirachona near the oiigm, Piof A Sidumdli^* assuming monoaiig vclooily with the 
depth, modified the lesnltB, but the degiee of eaeuiscy lequiied of the obaesvationa u 

BO gieat that ell attempts so fu inade to detenmne the depth of the foeuB by this ffleou 

arc unieliable, and wo can not expeet to apjdy the method sucecasfully until tho aecuioov 
of am obaervataoDa la far gieater than it ■ now Table B ahows the dibtaneea of atobons 
from the oentrum m hilometaia, m tenns of thesi distanoea from the epuenbum meas- 
uicd along the auifire of the earth, and of the depth of the eenbum ■ t h e s e diatanecs 
take mto aeoount the omwlmo of the euth and uo oeeuiate to a faction of a kilometei 
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Table 9 aihom the dilFaeDoca in the time of aiiivnl in wcoiub, of the flist praliminaiy 
tiemom at alatioiu at vaiioua diatoneeB, when the foou^ is at the given depth oi at Iho 
miifore, caJoulotcd uodoi the auppaution that the velocity m 7 2 km / see Table 10 
gives ninilai le^ulh foi the ecoond piduninaiy ticmab, whose vrioaty h leken at 
48km /see (seep 117) lii these tables i is the depth of the foous and D the distance 
of the station from the opiccnlnim messured slmyg the earth's euiloee^ in kilometois 
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A glance at these toUm will show that, foi any probable depth of focus, statimis at a 
dntaneo horn the oiigin of two oi thice tiiiios Uus dupUi would be wholly inoapsblo of 
supping time iceords which could bo used in dekuizuiuiig the dopUi let us toko on 
own|ile Suppcao the focus of on ooiUiquske was at a ilepUi of fiO km , and that it was 
locoidod at tiro stations, one 60 km and the second 100 kin distant from Uie opuxnitci , 
the fiist would loeord it 2 0 seconds and tho second 1 0 seconds laUa than it tho carlh- 
cpisko had occuiicd at tho some lime at tho suxfaco Tho diffnonco of those numbrns, 
namely, 1 8 scoonds, is the diffoienoo m the Intaval between the locoidod tunes at the 
two stations, foi caithquskns at a depth of 60 km and at the surface It would bo quite 
impossiUe to dsteimmo so small a dilTcienea with any insbuments now m use, and then- 
fare such ohservaboDs could only tdl us that the dqith was probsUv not much greater 
than 60 km But an ecouiote leecnl at a statuni, soy, 200 km distent fiom the origin 
might be used m oonncotion with the lecoidu of nearer stations, to ahow that tho focus 
sras not veiy deep Li oui deteimuiabon of the loeotaan of the focus of the Califoinia 
earthquake we hod obsfflvatians of four statume, and fay the method of least squmei we 
found itb most probable location Iho ofaservabons at Ukish and Mount Ilamiltan hod 
no praobeel influence m dsteinnmng the depth, but helped to locate tho opioentar, whaeoB 
the observations at the neoier statums detonnned tho sppraiiiiiate de^ 

The oetual pomts of inflection of the hodogiaphs oie not so very near the epicenter, 
them diBtoncee beuig 262, 887, 408, end 796 to for the detpOn of focus 10, 20, 60, and 
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100 km , ragpeetivfllar, but tihe outvutuia of the hum jUBotuiJIy dimppeus at dixtanceB 
Izom the epicenter equal to twice the depth of the foe ue 
Profemoi Bim haa mode atiopg mfleeboae in hi* hoilqgiaph ot two Calabiion eeith- 
quehn ' A etnig^t Ima would fit the obeeiTHtiona of the &at piehininaiv ticmoie in 
the fiiet earthqu^ to diatancee of 2,000 km lather better than hn cunm, eepecially 
tor the near etationa, and the ohbarvationi which bend the hodcgiaph of the lii 4 pip- 
Iimmaiy tremoib m the eeeond eaithquake aie fai too inaoeuiate to justify tho ouise 
The ohwotiaiiB ot the eeeond piebmuiaiy iiumois m both eiit«B aio too fen to be deci- 
nvB Mnoovei, the pomla ot infleetionb ot the rui ves aie at a dibtanrc of about 800 km , 
w'hieih would ooiieqiond to a depth of loeua of about 100 km , whetoea Piotm><oi Ruw 
doee not think the depth m eithm oaeo greater tlmn fiO km 
Tho ouivatuie of the hodogiapha neai the oiigin hoe not been ehown in plato 2 bocBnae 
the Bcale n too email ^le bmea given by the euivw« aie moawued horn the lime tho 
earthquake oeouiied, aa neaily an thia could be detammed, and not fiom the tone the 
distuibanee leaohed the aiufaee at the epieentet, aa haa ii 8 ual|}' bean dono Tlune aio 
oartam olqeetiona to the uaual methodp tho dudurbaDce doea not pnaa horn the foeus 
diieetly to the auifaee and then aloqg the auiface to distant pointb, but it goca duootly 
to the distant pomln, and iln tune of aiiival thcie, even at suidi ahoil distances as foui 
times the depth of the foeua, ia not mataiiaJlv afieoted this depth, tho the time of 
amval at the amfaae w It la beltei, theietoie, la oui base-line to lepiesent tho time 
of oeouiience ot the ahook at the focus , and it the acale ot the diawing ib auffioiently laige 
to Bhow the upward eui vatni e of the hodogi ajdi, t ho oui vo would not paas thi u tho oi igin 
but ahoffe i^ at a datanoe zepieBenting the tune neceaBaiy for the ahoek to go bom tho 
foouB to the surface Thia will be only aCowaeoonda, pahapanava mao thanTaeconda 
fa the fiiat peliminuy tiemma and 10 aaconds la the eeeond piehminaiy tnmoia, aa 
these mtavals would earaapond to a depth of fooc ot 50 km 
In table 11 are ahoan the vdoeiboa of the fiist pieluninuy tiemois and second pie- 
limiiiai 7 tiemanmkilametaBp«Bacond,mMaiuedalaqg the chad ThesdocitieBani 
not ealoulated hom aoVual obaOTutiona at the stabonB, but fiom tho hodagn(diB 
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Two wtB of volun of ihc wcond picUminuy tiemois aic gn m fot distancn of 100* oi 
moio, thcY oanobpoml to the two eui\’C^ drawn m pinto 2 The fiiat •«( nio inoip in 
Bceoid with the otm\ ation at Batai'ia, the wcond with that at Klauiitiub, hut both aio 
\xi 3 doubUul bejond about 110*, wheio thq* do not dilToi much 

THE PATHS OP THE WAVES THRO THB BARTR 

The \cloeitira gii'en show tho mnago values bolwecn the locus and tho dislauoo 
indicated, but they do not show tho actual I'oloeil) at anv ixuiit of tho path Tho 
aveiage velocity inuoases with tho ihatanco ol the atalion and tlic* iiiuat bo duo to 
inoiOBbing TOlocity with greaUn dqith 
below the sui face With hueb ineioBBing 
\eloeitiflo It la impoMble foi tho lays to 
follow ^traii^t linof^ but thfly mint Idlow 
paths which aicooncavaupwBids Fiol 
E Wiodhort* hat gii'cn a method foi 
following out tho patha ol tho waves, 
whioh n dependant upon the dncetion at 
tho wavo oa it approaelun a atalion 
The angle at tho atatum botween thn 
diieetian and the auifooe u tho oiiglo of 
omoigoneo^ «, and ita eomidomciit n the 
onglo of incidence, t (Mn hg 27) Him 
an^ may be found immo^tcty if wo 
know tho vdoeity of the wavo nooi the 
auilaoo and the auifooo vdooity The 
fmmei n about 7 2 Lm ^loe , the lattn 
oan bo deteimuiod fioin the hodogiaph, 
it oquala tho onglo made with tho veitiical 
fay tho tangont line to the liodograph 
Hio value of tho auifaco velocity digiondH, 
thoioforo, upon tho ootual dhoolion ol 
thohodogin^ hiio ^dalo 2), and oon only 
bo doteiminod aoeuratdly piovided the 
hodograph u aoouiato Thn, howmoi, 
tho Buifaoe vdooity an only appoxiinatcly conect Hio iNilhs uf Uie wavn dopond 
upon tho an^ of omoigonoo, and aa tluy aio ody qipiooumato tho aaino la truo of tho 
paths They, however, lopieaont Eaiity well the couim of the wavea oa they tiavel t^ 
the earth to Btabom at vaiioua distaneoB EdlowingProfimoir'WleohiirA method theao 
patha hovo been diawn m flg 27, tho full linoa lojncsenling the first pidinniiaiy tiemoia 
and the biakan hnea the accond preliminaiy IromoiB T& paths hiavD boon diawn for 
the fliBtprdumnaiytieinoin loading to dhtaneoa up to 110*aiid forthoaooondprdiiiuiiaiy 
lacinon to 100*, theae aie the Hmifang diatancea to whioli ou yidd faiity 

good vahioa 

It wfll be aeon that the patha have a veiy marked eurvatun, eapeeially thoao loading 
to Btatumawhidh an not veiy distant The patha laading to ponrtaleaa than 70* distent 
an leas aurvad fin tho aeoond prdnninaiy tmmon thon for the fliat prafaminaiy tnmon, 
but the opposite IS tiuB for patha laaihiig to grBsterdatancea Tie paths of both gnmpa 
leading to tfau particular dutonoe an praetleolty eoinddeiit Aa the wavea panotrate 
dflcper mto tho eorth thov patha beoamo Ian eur^, and the path leading to the ontip- 
odaa thru tbo earth's center woidd be a straig^ hna 

■DteAdbobcnnllni Miidi d K OmUi d Wknoi m OBUbviii, Mkth -iiliri HI , 1907 
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wf^Tiniif OF TBS FELOdTT TO THE DERH BELOW THE EARTHS SURFACE 

rmfmnni Wieehait’a msthod enaUa u« to detennine the TdoeituB at dilfeient depthe 
bdow the nuiaee En any point on a given path we have 

r eint Fj«nl 

p p 

where r u the dwtanee fiom the centei ot the eoitii, i the angle whioh the path makee 
with the radiiifl, and p the velooity, the lotten in the wrond inemhei retn to the eaine 
quantataes at tho point aheie the path comet to the wiztace 

Taiui 12 — Rm Am Wabnlui aa/ iitflm tf Emtrgmitt 
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In table 12 we have eolleoted tqgothei the vehiee for the surtaoe velooitiia and for the 
angle of emeigenoe e, ta pointo at oeieial dihtanoca fiom the oiigin, and horn thoN data 
wo can raloulate the veloatv at tho pomtb whaie the leopeotive waveb nedi then gieatret 
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depths At theea pomte the 
paths aio at ij|^t angloa to 
thaiadiuoandaintnl The 
value of r con be meavuied m 
fig 27 and the value of o de- 
tennined Tlin piocoM was 
oaiiiod out andtbo valuos of v 
given in table 13 ame found 
Hum valueb wne plotted on 
section pepei and a smooth 
ouive diewn thiu them irpio- 
eantiiigthe s'elocity ab a funr- 
tum (d the depth On ap- 


iJM 00 08 ^ ^or 06 as pfyag thew veloeities to the 

vBiious paits of each path 
it was found that the bme the wave would taka to freveiutha path did not conebpond 
euotly with the time gnen tqr the hodegnph The veloutieb wme olightly eltc^ and, 
by the method of tiial and eiior, new volueo wuc found which would make the time 


intorvala oonaspond tothose given by the hodogtaphs The m the velocities 

were email lliauveloeitiaBaieohownint^lelB mtheodurnnheoded ii,andgiaphir 
eallym fig 2B The vdoeity morcoaea with the depth below the surface, but nune and 


more slowly ao the depth becomee g re a te r Iheie is no iiii4inMtanin ot sudden bhange m 
the velooily, euoh as we ahould expect if then were any sudden ehengcB in the nature of 
the eerth’b iixtenoi, but it must hie nmemberad that the greoteet depth leeehed by the 
deepebt path we have drawn la oidy about hdtway to the earth's eenter, and that our 
valMfespaoially for the deeper paths, leave much to be denied in oeounay, indeed, the 
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ranilta we havo loathad oan only bs looked upon lau appioMiuAtiom lo tihp tiiith, 
and iro nred nioio numcioui and mme aoeuiatp doloiminalion^ ot tlio tiniob of iiaiK- 
miHVon of euUiquake wa\as, (speoiallv io gieal distaneon, bcloio ao ran loach a ■aalie- 
lactoiy knowledge of the ^*clooltr of piopap^ii al vaiiouh doplhi 


IBTEBBAZ. BBSUBCnOBB 


Whan the wavob of the hibl two phamn come to Llic miifaro of tho oaitli they aio 
loflcoled, and as tho denuly of the an is insignificBiit in eompai ihoil wil h that ol the i oek, 
ptaolieally none of Iho eiioigy ownpi*! into tho an lint the relluLled oneigy will bo 
diMdod botwooii two waves, a longituihnol and a 
tnuisvmie,aachol which, thneloio, will boweakoi 
than the miginol waves * Waves will teach n 
given station, S (Ag. 30), nftoi a Mnido iclleGbnii, 
from three points on Uio aio between tho fetus 
ondihertation Tho Sisln the half-way iiointiS, 
horn this point ou uuideiit longitudinal wave will 
send a loflootod longiludinal wave and an iit- 
odont tiansvcite wave wiU Maul a lafleeled 
tianbveibo wave to the atalion Tho woond n 
tho point C, wheie tho icfleetod (nuisvoiBP 
wascb, duo to inadcnt longitudinal waves, pass 
off in tho piopoi duootion at an angle of lolloo- 
tum smolloi than tho aqgla of imudcnflo, boeauso 
then veloeityialoa than that of the longituilina] 

Hie thud point la D, whoio tho tnnovciaosmvoB 
oie tranatoinual into longitudmol waves, ahioh paw on to 5 Thmo would olno bo three 
analogous peuits V, O', ZX, on tho major oie When we eonoidor waves srhieh nadh S 
after two leflootums, wo soo that they may follow many ddEsient paths, as they tianafoim 
dyreflsotumfiom one typo of wave to the other, thoiearaof oeaiootwo palntn, situated 
at ono-thud and two-t^cb the diotuoo to the otation, srfaoie eeflootunis can place 
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Without ohango of typo, and tho rafleoted wavoa will leaoh S, vmilail} the diatonoo muy 
be dividud up uito any luimbei of equal laiigtha, and wavea can be leflectcfl auccessively 
at all tluM pointn without cliaqge of type, ond leudi S It a oiild be a ciy comidirated to 
tollow the couibo of wain of changiqg ivpe, but the tunes ot aiiival at 5 ol waies ol 
unchanging type ran eaaily bo found The intaval fn a bingly leflerted aa\o ivould be 
twue the Intel val lequiicd to go liall the dntonoe, and tha mteiial can immediately 
be taken fiom tho hodogio]di The intunl fm a wave which has suHeied two leQoctinns 
will be thiee times tho intaival loquiiod to go one-thud the dktance, and so on These 
leflocted wui’ca aio piobahly the most unpoitant cause of the \aiiations of intensity 
duimg the cnily phases The fiist pieluniiiaiy iiemois aie alwai's weak, but the addi- 
tion ol tlie waves aflei one icfloctum to the diieot wava may male the lattoi evident, 
when without them they would not be TLb •eoma the ease at Caiio, Batavm, and tho 
Cape of Qood Hope Hie timee of beguming nt these obsuvaLoiies, as given by then 
dueetois, oie within a holt numito ot the tunea at which loiqptudmal wavea would mch 
them atttt one loflection 

At the foUowing stabona tho o&eeln of the longitudinal waves aftei one lefloetion oan 
bo detected at an luteival alloi the boginniag which is given in mimitcs, theso bemg the 
piopei mteivals as dclcimined fiom the hodogiaidi IWboyn, 0 5 minute, stations in 
Gloat Biitain, 2 S to 3 minutob, Upaala, shghl^ 2 6 minutes, Jena, 3 miniitrs , Miiiiuih, 
aligh'^ 3 minutes, Gotlmgen, due in 2 6 minutes, sli^t effect in 3 mmules Hie bmall- 
neu of tlio eftoets m all ttm oikcb^ and the feet that the wavea aio weokenod on loflcoluni 
by having a poition of then eneigy tianstoimcd into waves of the othm type, malm it 
impiobabla that tho affoab of bngitudmol wavas aftei two ni nune leflertions is at all 
nokeeahle at vn) distant atations 

Hoiiionlol tiansvmse vibiations would aubei no tionafm motion, and as they wmild 
pcBctKally lose no eneigy by lefiaotion into the eu, Iheir amiditudoa would duiiiiii-di 
much nune alowly than thoeo of tho longitudinal waves, they oLiuld tond, thuofoie, to 
canoe maiked vanatuma in the intensity of tho aobmogtam, the vibiatuuia hnng tians- 
vone to the diieebon of piopagatum Yeitical tiansvnaa vibabans would Miffoi 
tionafoiiiiabon like longitudinal waves, ptovidod the ani^o of inwAwimi woro sullldimlly 
unall , it, howeva, tho sine of the an^ of mcidcnrc beoomea gieatei than two-thuds 
the labo of the velocities of the banneuie to the longitudinBl wavoe, that in, if Uii* 
a n g l e becomch gieatei titan about 42", theie will bo no faBaafoiiiiBbon, mH tho tnn^ 
vwae was’QB will be totally leOeoted aa tmiiavone wava It b quite dlcBi, Uusofoio, 
that thqr will piesave dim intanaity fu bottei the lnii ( ptiiiiin«i wava and 
indad will get eneigy fiom the latter ' 

Wlien we look ftu the leflcotcd aaond prduninaxy banma on the ■pi-mtynTT. ^ 
diooppomted that they an not moio marked, bit neverthdesa evidenen of them oan be 
found on mony aeismagnuna Foi mataoce, at Taeu^a the wava lefloctcd onoe and 
twice eoaleae and appeal about one minuto altei the begomnig of tho second pndiminaiy 
tremoib , tho wava leflatud once oiiive at atahoiis m Giat Biitam and in Japan fiom 
4 to 6 minuta after the aaeond pdhmuuiy tnmoia, and tiuM leBeoted twice m abmt 6 
or 7 mnnitn, the lattei oie not evident on the Japanea aeBmogiBiiiB At Bombay 
the two wava nfleotedoDfle and twice qipearattai Baud 13 mumta, at Batavia they 
an due after 86 and 13 mmuta, mduations of them on found after 86 and between 
11 6 and 14 minuta, and many othn atabons could be cited ItBnot entndly bqyond 
qoestion that tho btnngth«iing|B of the aeBmogroma aie due to the leflmted wavea both 
m the con of the fliat prdimmaiy bemon and the aeoand prdimmary tremon', but 

thqy oooor at the bmes indioatod by the hodogi^>h, and it aeama moat probable that wo 

have mteipntad them ooneotiy 
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Thae h one gioup of leflooted liansveiv wavcb nhich hoxH) espraal intmabl, namely, 
thoM whoee an^e of in£idcni.Q is so luge that thi*} t\iiciionc(> iiiiiuinuialilc lofloolione, 
that Is, th^y piBctieaIl> oicop aiound tho oiuth'b Buitaeo Fiolessoi Knoll haa siig- 
geBtodthat Uigd Biclhi'"o-iJlcdsurlaeewa\rb ' Bui time urcciliun obi lousnfajoctioiib 
to thn idea They aic, Ihnl thn spoed of piopegalion could not be Ic^s Hum the speed 
of tho tioiisvciBC wains nnu Iho suifoco of Iho oaitii, this sixnid appeals to bo about 
48 km /bce , ooiibidaably givntn Ilian tiiat of the long wavc^, egniii, the mcigy in tiie 
Builaio waiGB u much gioatei tiuin in the sreoud picliminoiy liemoin, bul possibly the 
disliibutioii ol unoigy on neoouiit of the change of vclonly, witli Ihe depth bolon llio sm- 
foce and the lelention ol oneigy by the bansvetsc wavea iiocpiqg along iindci tho 
auilaec, nuj account foi thn, loBtiy, obaoivationb do not dunr conmstenlly that tho 
buifoco waiob 010 modo up in loigo piopoition of tianbinae vmvcs (soo pago 114 ) Bul, 
nevcitiiolev, PiofiMoi K^Lt'a buggcstion la a veiy intoioaling one, and it la quite poa- 
Bible that tlicbo ohyoclionb may be oveicomo whan no have moie aceuiolo knoalodgo of 
tiui vauoua quantitioa eoneeinod 

It la dilEoult to hnd thetunoof arinol of waioBiofloctcdonee in tho mojoi aic Tho 
iniiuii aio must be gieatci than 120 ” foi ludl the maioi an lo bo Ifm thu tlin value, 
which lb the limit to which the hodogiaph can be iclud upon The fiist prcbniiiuiy 
tioiiiois, oftei loflcelion m tho mojoi oie, aae appaicnlly too weak to bo eii^t on llie 
faneinqgioin II would toke about 66 mimitn foi tlie traiavoiw waveH, loflcclod ance 
on tlie nioior aio, lo leoch ataliona beyond 120 ” fiom tho oiigiti, that is, thej would icodh 
thorn at olMut 11 ' 07 ", at Bombay motion boronun mobl iiiegular al thia hmo, at 
Batavia thmo aio vaiiaiiona ol mteiisily, but nothing voiy deOiulo, at Kwlaikwial 
mul at Poilh tho nownogiaim oio etioiigei at about tiue lime Allhu wo can not give 
the exact tiino at which loflootunw on tin inojoi aie would loadi nlations at a Im din- 
taneo than 120 ” fiom tho origin, the hodogiaphs dmw that they oould not powbly be 
earlior than tho oiiivol ol tlio rcgulai wavcB, and, thoioEine, thoy on oomidol^ inahkod 
I 7 tho much aliongoi diatmbanm oxiMtuig thumg tho legulci wavn, the principal part, 
B^ tho OBibcr parlB of Iho toil 


3BB 80BVACB WAVES 

In addition lo tho times of oniyal of Iho fimt two phnitcs wo liavo plotlod in plato 2 
tiio timca of oiiival of tho legular waica The aurfaeo wavcB oio Bpicod ovei many min- 
utCB on the neisinognun, but as olioady noted, wo havo taken an the boginning of tho 
icgulai waves lhal point whore tho iiiQgular movemciil (whioh is a pai I ol, or Ibllowii, tho 
Boound peliminory bonum) boeomcB icgulai, wilh a long poiiod (dO to 60 Booonita) 
The idottod pcBilioiia of theso tunoa of oi nval ho veiy doidy along a Bta night lino and no 
otiun nmida cmvo could te diawn which would fit tho olmvabona malonally bottoi 
To doteiimne the bret aboight lino to uso we zoBoit to tho motiiod of leael oquona, but 
08 the oboervabons diffd veiy much m thou nbabdity, OBoh ono a givan aBUiWdewagjht 
No ^bmwte dartiibubon of tho wei^itB haa boon made The obaeivationa whieh oie 
conadaied good have loeeivod tho wni^t 6, thooe wfaieh are Eiu 8, and thcae whioh are 
doubtful 1, a few obooivatianB idnoh ore veiy doubtfkil have boon loft out aKogatiiei 
VITubo aevi^ atatunia havo been giouped together the wa^ of the avBiage ■, of eouiae^ 
tho Bum of the weighta of the in&vidual atataoDB Thcae obaervatioiiB ore conddeeed 
doubtful whieh, on aocount of the aboenoe of iho Hwmngram, could not be dieiAt, or 
m which tile aeiBmogram dDot not Bhow dearly just whore tho isgidarwavea begm. In 
table 14 wo have coiHaetod the ofaaervabonB whuih have been uwd in deleiminhig tho 
Btraig^ hodograph of tho lagular wavea and their WBvhtB 

■ Tba Fkyria of kittqnaka FfaManoBB, p 8M 
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Hie obwnatione ueed come fiom 17 btationa, but thfl|}' ua only lepibenlod on tlui 
idate b\ 27 pointe, on ucount of the gioupu^ togoiliei ot aUtioiib at my nculy tho 
eame distanre hum the oiigm The hodogiaph is deteiminod tiom neoily twice ae many 
staUona aa would be infeii^liom a cui^iy glanoL atibo (date We can not ammo that 
the atioight hodogiaiih, deleimmed fiom thiM obaeivaboik, pasooB tbiu the oiigin, but 
we seek fhe position of a otiii^ line m general which will bert fit the ofa&eisatHms 
The goneial equation of a atraight Imo uy^mx + b In thio oaee y n Uio lame of 
aim’al (d tho long wavea, % the dhtanoo oi the station tiom the migin m dcgioes, in the 
iceipioeal of the velocity of tianammon, and b the point wheie tho Ime cuts the axis of 
y, — b/m IS the pomt wlme it oula the axis ot i On wwking out, hy the method ot 
least squBics, the most piobaUe values loi m and b acooidipg to the weighted obseivsr 
tions, we find 

m-OdMinm/deg 001mm 1 /m ■■ 2 03 deg /min 

The velocity ot the icgulsr waves 1/m m equal to 2 03 deg /min, oi 3 75 km /see , 
and t^ pomt wheic the line enmee the avu of x ■ given by - b/m, ahuh equals 1 St" 
a 206 km These aie the maat probable values ot the quantity ooncemed as deduced 
liom the obseisatious, but they aiethe ia»ult of a very hmitod mimbei of observations 
and might he modified by losidts obtained in othei aaithquBkae, and theiefoie we can 
not suppose that the conetants aia vair aecuiately deteimuied On the othei hand, 
the obwivatioiiB aie m fan agieement with each othci and theiefme the lesulta can not 
be vny fai wrong , 

The feet that the etiaiglit hne does not pass thin the origm, but moeaps the avu of i 
at a diataDce of 206 km liomtha oiigin does not mean that the regular waves start at thiB 
point at the time of the shock Iiiil^iWBhaveiioobBeiVBtuHiaatallabugtiuspBitof 
the line, but theie la a veiy umpio ex^anatum of the fact that the hna does not pane 
thiu the ongm This is the regulai waves aia genoated by one of the fiiet two 
phases at the sniface of the aaith at a ehort datanee tram the engm Hie point and 
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tiiDO at nhieh Ihe wawt uo hioiight into eustemca would be one ol the two pomis whoic 
tho hodogiaph of tho legulu vrayu iioucs the hodogiaphB of tho hibl two phoiA If 
tho iqgulai wa\'e^ oie itaited the fiiat pioliiniiiBiy tiQmai% Ihii point would bo at a 
dhlaiiLe of 8 88” 01 431 kin fiom the oiigm, and llm waxoa would begin Umo 1 miuulc 
atloi the ^hoek ocLUiiod II the} wine stalled by the aoeoiid pieliiiuiuiiy tionuns they 
would oiiginate at a ilistoiiLP ol 8 11 ” 01 B36 kiu lioni the ougin aiul 8 25 nunutcb altci 
the occuiicnco ol tho shock It seuinb inobnUc that llio auilare wn^cb mo duo 111 a 
gioolcr dcgico to the tiansviUM tlian to tlie longiluduial waxes, m aeoounl of llicu 
gioatn aniplitucio Aa pointed out by Loid Raylmgh, tlie nufaco waves erpaiid along 
the builoco in two dimensions, whuoas tlie othn waves expand thiu the body of the 
emth in thiac dinicnsion, the foimeii thoioloie, dorieoso in aniphtude much inoio 
slowly than tlie lattn and at distant sUluBia cause a gicatoi inovciiicnt than llm pioliinir 
luiiy lionioib which stmled them 

This wmuld account loi the pii‘ponJnaiuo ol bfansvuiso motion in tlw pruuniial pml 
ol tho iccoidod distinbanee, nhush has been obscuiid in some cases iVe must not 
infoi, howovoi, that tluno mo no suifaeti wascb nemu tlio oiigiii Uuui the iniiils wo hax'u 
clesignatixl, on the coiitimvi it is c\lioincly probable tliat suifare wavew will be stalled 
at aU iiiUls ol the buifaeo withm these distanoes when the emliei phases aiiivc Ihne, 
bulaathclattci liavriinoioiaiiidl} thmi the foi 11101, new surloco wait swill lie 01 iginalcd 
in iionl ol thrill anil will always lead tliein in then passage around Uu* woild It sivins 
IJiobablu that tlio ii^lai wa\ch me tlie lisukss of tlie nuifneo wascs, lunice Iheir 
iiiiporlmieo II tlmo me otiiois whirli pieoodo thmii, they mo voiy iiicgulm aiul thou 
bepnning does not inodum a bulRcuniUy dehiule point on Uui Bcumiogiiun to bo gounally 
iiicogmaablo 

Tho btimghtiiirA of thi‘ liodegiaph of the icgubi waves bhows that the voloeily ol 
piopagatioii Is luufomi along tho me, mul tluuetoie it is tuaetieally eei Imii that tlio waves 
tiavol along the suifaeo ol tho oaiLh and we can iqiiily oui aquation to iletniiiino tho 
tinio of miival at any iiomt on the suiloeo when wu know its dMlmwe bom tho oiigui 
Wo thus find 88 muiuks an the time iioonuiy to tiavol 181)” to llm auli|Hidcs. 
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Wb could find, fioni the ei|ualion, the tiiiio uereKsmy to luaeh mi} station by Uie iiiaioi 
are Thu would aiqilj only to the icgulm waves, but other mirfiipo waves, moving with 
amalloi vdocitiini, would 1^ longer times to looeh tlio alalion Wavrs of so inany 
vdoeitics oeour that wo emi not woik out tho hndogiaiibh of Uiein all, and wo do not 
know at what pointa they stmt, but it is inobablo, as in the caw of tho iqgular wavea, 
that they atmt voiy imai tho angin and that their vdomly will bo given with a aulhmont 
appioKunation by ^vlding the dulanre of the HlaUen by tho bmeintoivalof thou amval 
aflm tho ooemieneo of tho shook With this mothod it is voiy ea^y to find tho buno 
intmval of the miival ol wavea having tho hamo vdoolty by tho major mo Lit 7 ropie- 
aont thu mtaival and t tho mteivallv tho minor me, lotdbothodiatmieomchgrBeaby 
the minor an, then wo find, voiy nmpib’, 

*_.8ao”-d (r-Q fO80”-(0 

i 8 d 


Theao aapiroBBiana do not eonlam the vdooty explieit(y, and apply to surface wavea 

having any oonatant vdooty The quantitiaa — ^^and — r— ^ anoonatantfbi cadi 

a s 

Btation, and wo moldy have tomultaply tho fint fay f, the tuna mteivil of the auxfaeo wavea 
by tho mmor me, to obtam the mterval after which tho oanaapandmg waves would anive 
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by Uiamfljoi aic, or tre may And the internal between, the aiiivak of the wavei Iqr thr 
two loutoe by muItiplvJilS the Mcond quanbtv hv 2 4 ^ih pioeew um be caiiiod out 
giaphicallv with obm foi NoianiogiainB having a hmaD time arale^ auch as thow of Miloe 
paniliiliiinB tfwi lr qd tho |bg 30) tho pOlllt 0, tll6 momcot whCD tllC eOJlh- 

quahe oceuirad at the focub, at any pomt, as for matance meet a pmpcndicular 

equal m leqgth to Off , diaw a etiaight luie oi^i and pioduceiti the 

ft 

height po ol lino abo\e any point p of tho sannoginni wdl ie|aesent half the intn- 
val aftei p, befoie the aiiiial of the auilaee wara by the majoi aie, eoiie^ponding to 
thou whieh, following tho minoi aie, ate leoorded at p It we cut fioin a sheet of paper 



KK, a ti langbi die, aixh that oe equala 2 oh, ami plare the tiiangle no that oe liea along the 
medial line ot the acismogiam, the pout c will mailc the plane i^ie the majoi aio watea, 
conebponding to the minoi aic wavea lecoided immcdiatels' unda the point wheie he cuts 
oe', w^ be lecoidod, by thm de^xe the whole aaibmogiam can be examined in a fow 
minutea Ilih method must be modified to ap^y to leiamogiama with open time aealea, 
and It then lequiica a vmy hige apaee, it is simpler, with ouch seiBmognms, to oaleulate 
Z* diieetly, vntii a sbde^i^, from the fiiat expemon given above Wlian we apply this 
gi^ihieal method to the Milne aennwgiamB wo find, m the lunjmity of oasee, that theie 
■le swelhngs on the aenmogiam at the tune the wavee of the Btrong motion would 

iiiive by the majm arc The Beiamqgiaina of inetaumenb with open tune aealea yield 
much Im definite lesuha, indeed, m the majoiity theie la noeaffioientlv weU^narked 
incieaae m amplibida to make one certain that thamajM ere wavea have poduoed any 
aansihla effect 

The eeianiogiawih yidd vaiious leaulta, ae EoUowa 

Henolidu — ^Hie ewellmgs Aom 16^ 00^ to meik wavea aniving by tin 

majoi era eoneaponduig to the staongeBt maboa id the dinet minor eie wavee If the 
BtRmgmotumreeoidedBt 14^ 30* ■ due to aurface waves, the ooneapondiiig major an 
wavea would appeal at 24^, long after the reeoid was over Amall diaturbanoalaatiiig 
for an hour miepm ted about dfimmutea after thia bine If the movement mentioned la 
really due to auifaoe waves amving by the minor ue, theu velocity of propagation would 
be about 1 km /aee , which ■ BO OKbondyjIoir that weare lad to dward ^ oplBnatum 
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SanWmwmio — TliBBtrDnggioapatl6^iBPiHduetoiiujoruoira>vaBeonnpoiidiiv 
to the BtioDgBrt put of the motioa 

Kaa — U^oi ue wEveeunveat l(i^0P UpHoIa and Kobo show nothing 
Aufay — Majoi uo wavu would be expected nt 06^ Thoio mo many faeoda In 

this put of the numoigiam, but none especially ationg The voiy uiiong avrelling, 10^ 
13^ to 10^ 22^, eonaponds to ininoi uo wavu aniving 4 mmutoa after the end ^ the 
Btioegcstinobon 

JBdmbuigH — llojoi arcwnvoBatlti^OSPoadlO^ll'* 

Bidalon — Mejoi uo wavec liom 16^ 40* to lO** 00*, but the earlier end equals 
ationg boodc would eoncapondto iniioh amalloi dueet wavoa 
ToIjid — Pioferiam Oinoii pluw the uinrol of the inojoi ue wavoe at /, 16^ 81* 
Thqy would conopond tothe dueet waves uiiving at 18^ 48 
Ctnmb/a — Mojoi uewavaaaniveatlS^dO^ Tlieswelhiigat 15^81* ooiicapondB to 
the beginning of the long wavob wlwdi uo apparun^ not so ationg Thue le a alight 
ineicBbB in intanoity at Qotbngan at 41F* uid IP 48* The lattei a oloo apparent 
at Coimbia Thuo a no evidence of maior ue wnvee at Jena 
/rXutaL — The major uo waves would be evpootod at a point on the soiamogiom oppo* 
nte the lost hour mu^ but nothing oppeon 

Vunna — Mojoi uo waves ue due at iP 82 P, but the aoiunogiam at thn point 
does not difloi fioni the pievious jait of Uieiecord 
IPdfiJipfeii — The lugo bwdlingi bcfoie a and aftoi s' uo the major uo waves oorre- 
sponding to the two lugo swellings on each aulo of e, but the m^jor uo waves due to the 
luge movoniont at 14^ 8P ue not evident 

Bambaii — lAojoi uo waves should appear at tho gap m the aoiamogiom Tho strong 
swelling at iP 10* ooiicsponds to tho beginning ot ^ long wavoa, but it a so mudi 
monger than the loooid of the dueet waves that wo eon not eoindato them 
BaAma — Nothing definite appeus at IP 14 P and iP 80*, when tho maior ore 
waves would bo expected 

ArJA —Thoio aio so many awelliiigs that it a not poasiblo to idontUy poativoly the 
mojoi uo waves Tho luge awoDing at iP 06 P oomsponda to tho tanning of the 
longwavoeatlP 18P,butitasomuoh8tiongoithaatho direct wavos that wo eon not 
conaider it loloted to than 

If we attempt to find tho mafor uo waves oorrmpondlng to tho dueet waves whleh 
produoc tia loifpst oordi-omplitudas, ns they are given in 19, page 188, wo And the 

evidence of their eiatcnae entirely negative. Hu tunes of unval of tho diieot waves and 
the najoi on waves at sovocil atotaom oraeanUinedm the following table 


T^ua 


iw V Offnel JTiiur mud Ha/tr An Warn 





t Am 

na 

« ■ 


a 

u n 

15 

85 

U 585 

15 

88 

U 555 

15 

875 

U 58 

15 

585 

M 175 

15 

145 

14 885 

15 

88 


There are three stations aitoated prsetually on the osine great eirole passing thru the 
ongm Ooimbn ^4*), Sen Esnumdo (858”), end WdUngkin (908^4”), and thqy dll 
have tFiKiA pflwdiiiiinMi The major are waves wfaah omve at Welllpgtoa at IP 86^ 
euae the latter port of the strong motion at Oounfan at IP 87* Thaif should appear at 
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Han f^nindo at 13^ BBT, and piobaUy aie imbeatMl by tha abong motion a minute 
eailier, tho major aio wavea aiilving at Wellington at 15^ 53^ appeal at Coimbra at 
01**, ami eauu tha ataong motion at San E^nando at 14^ 01" The diiect waves 
at Wdlmgton at 14^ 07" and 14^ 12 fi" aie due at San Fernando at 16^ 41" and 
16^ SO" and aie umloubtailly iqnesentod by thaabaw awtlhiig about 16^ 43", tb^y aie 
due at (Jounbia at 16^ 43" and 1^ 53", thme aie weak paiba of the cuiv’e, but piob- 
aUy the awdlmga a lew nunutm eailiai than the* bmea lepeaant tlie waveb ee 
Bie oonaidBimg 

We wwiiit oondude, liom the foiegoing eurvey, that altlio tha etiong mot i on ainving Iqr 
the uiajoi aie makea iteeU avnlont at aome atabona, peihape on aeeount of qriiehioniwn 
ot Its peiiod and that of the leeoidmg inbliument, at other btations it eon not be deloeted 
The oiooll tune aeolr ot Hie Milne oeBinogiaina b mudi battai adapted for idenlitjung the 
major aio waves than the open bme y;ale at othei inatnimaiits 

BODHirr OF vELoccxxEa axoio mmuR paihs 

Aa olieady pointed out, all the dntant atatiom had matiuiaenta of low magnitjmg 
power ^ eppoiently weie too late fay vmioub omounta m lecoidmg tho bhoek, so we 
moat oonfineoui attention to etationa lean than lOU^diatont Oneompaiing the timesot 
aiinol of tha vaijom phases (given m table 7, page lU) atatabonsneaily equally distant, 
we eon not find any diflaieneeb, gieater than the auma of obaeivatun, which might be 
dependent upon tha duectum of the station fiom tho migm, and thn applies to all thioo 
phoaea of tho motion Thus, Honolulu leceivee the uoond pieliininaiy tiemms a little 
eoiliai than tho obwivationB at stations m the coat of North Ameiiea would lead us to 
expeot (jMehodogiaph, jdate 21, but tha fliat paliminoiy tiemoib aiiive at the evpoelod 
The paths to Hoiudulu and the* stations Bietot^diifbient, tho fiist being undei 
tha Fauflo tha othei acRM the eantlnent of North Amaiea, aa shown m jdate 1 

T1ieJapanesayontheancliaiid,aiidthaBiitehaiulBeaiidinavianstationb,on the othei, 
am about equally distant ham the migin, the path to the foimer bes under the deep 
Faoifie, that to the latter aaiOM North America, Greenland, and undei the shallow North 
Sea, but we donotfindagiaatarffl'eittioe between thatuneaofannmlatthebetwDgroupa 
of stabons than wo do between the individual stationB of tho some gi onp 
Iikutak and Juijew are at pioctically tiie aame distanee bom the oiigin, the path to 
LkutakpaaBoaunda the Faei&,aoma Alaska and northemtein Asia , thepathto Juijew 
oiosaoa Nmth Ainoiica and Uieenland and contmuaa under the North Sea, yet the times 
of aiiival at the two atatuma oie within a very few Boconds of eoeih other 
We eonolude, thoretoie, that the veloeitj of paopogation la mdependent of the position 
of the piqjeebon ot the path on the eaith'a nirfuo , or, at leaat^ la too little offeoM by it 
to be detected by our ofaMvatuna 


Whan we compare the hodogiapha obtained horn the GaliEomia aaithquake with those 
i^ven by PiefeBBor Uilne in 1903 * and with thoM of Frofoswir (Fdham, 1900^* we find that 
our times of oiiival ot tiie fiist and second prehminary toemora axe, for the greater part of 
the euivea, about 3 minutes eaiher Ttna appeam to be due to lode of aeouzaey m the 
oailiei ohem’atuniB, and a glanoe at the earlier diopama wdl ohow t^ the euives on 
drawn hem oboervationB diffenng greatly among thnnadvea 

■BanoitSHa Om BAA B, 1002 

^ Oj^thi of EMAquAbB MMiob to Qnat nWinii w Phil itoas B Bi, lOOO-UOl, 
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ThehodQgiii(ihoftliB"laiBewav8B''orFiofemorHilniBmthoeuIiei obaervations don 
not iota to tho uma auitaco navn te thobo which aio line labtilalod u regular vuuea, 
but to thfl tunc of maximum displnoemanta on the eoivnogiun^ Tho position of the maxi- 
mum IS ytay hugely dependent upon tho piopei poiiod of the loooiding pondulum, and 
the instiumcntb whme lecoida wa have ot tho CUifbinia ooithquako diffoied eo gioatly 
in this inpoet that it is not pomblo to identity as a maximum any eluraoloiiBtie put A 
tho dutui boneoj except foi a hmilod iiuinboi ot saibmogiunB 
In hisvoiy intnoBling memoub on tho propagation ol oulhquoko motion, Fiof G B 
Bun guia hodogiopln of tho two Colabiion outhquolcob of Soptembor 8, 1006, and 
October 23, 1007 The foinier wck a ecioie outhqu^ and was loeoidod oem tho 
woild Tho latter wee muohsmallci ondbaUbfeotoiy obseivations wno only obtuned up 
to dialancos ot about 22" Tho hodogioidiB of tho fimt and ucoiid pidiminuy ticmoia 
egioo vny well with my cumoe, eEoapt about 20" and in the inuncdiato niughbwliood ol 
tho oiigin, wheio Fiofessoi Riaio hoe mode hu euive oonx'es. upwud to lepiownt tho 
osHim^ ehanges in auitoca veloeity , and he hoa mcoauied hia timoa fiom the ealunated 
time of uiival of the distmbaaee at the cpicontoi, wlieieoa I have maaaaied timo tiom the 
actual tuna of ocouiionee of the ibooh at the foeue, and have auiuied the \clooity of 
721cm pel Boeondfoi ahmtdistanenliomit 
PiofoHor Qmmi, mhn vuy oomplclo account (rf UiosoiBiiiogiaph locoida of tho Kongra 
eartliquoko of Apiil 4, 1006,' gnea tho liodogiaidis of tho fiihl and aooond pidiminuy 
ticmoib uul a latei phnso of tho piinoipal put, the latter, houuvn, dooa not eoimpond 
to tho legulu wavBi whuih I have loeoid^ Thu ludogiaplis ot tlm hibt two phaan 
eoiiobpoiid luily wdl with thou of theCBliloiniaauUiqu^' up to dlstuion of oboulOO" 
foi tho fiibtpioliiiiiiuiiy tiomarsiuid00"foi tho booond piidiminaiy liumoix, but beyond 
thqy diveigo gioaily It laiolheicunoua that tho obaoivations of tho Indian earthquake 
UQ moat numoioiu bolween 87" and 60", in which intcival thoio n but one obaiuvation of 
tho Cabfoinia euUiquako, whereas, between 70" and 100", whoio tlio gieat luajoiity 
of tho obaorvatunM of the GUifbinia cutluiunkolio, thoio uo but foui vmy unsaiislneloty 
obsoivationa of tho Induin outliciuaka Tho cause of tho duagioemout botween the 
obsavations at tlio giealai dhlanocs la vmy evulout AH tho olnmvahona ol tlic Indian 
cuthquokoa at diatonecs gieatm than 00" oroniaclo witli uiniianicnts of vmy low magnify- 
ing powei, and it la hudly posnldo that tho Uuo boginiilng ol tho diHtuitonoo haa bom 
loeoidod. With legudto the aooond piebninuy iromoin it le a quosHon of tho bitupie- 
tation of tho KwmQgioms Of tho four obamvotioia whieh KofAm Oinoii uaoa boDsind 
00" thioo Hc frmn BoMfarOmaii 10 Iqi instiumcnte, uid I thiidc it ipiito Imiwaaililo born 
on oxuiiinalion of then soiunqgrams to dotennino wIiuq the second piolimmaiy tramen 
leoUy began The oUim lecoid, at Wellington, waa made fay a Mlino pendulum, and the 
time I toko to mule tho arrival of tho soo^ pieliminuy liomoia la nouly 10 nunutea 
eoiher than that token fay Rofbwei Omon, and ■ between 8 and 8 minutca later than my 
euive would lead ua to expect The ncmd at Ghnatchuioh, 0 7" noucr the uigin, la 8.5 
lumitea earbu The Milne aenmqgmma bom Viotona, Totonto, Boltnnare, and Chnat- 
chunh(fhim077"toll6")aieiiotunedfayFiofeaBU Qmoil In making hia bodogiaph of 
the oecond prdunmaiy tranen^ tho Im leprodueea than among hb ^tea Aa I read 
them, the timea of anival of tiie aooond pnhminaiy tramoi an m flair agteement with 
my ourvea and an ftom 8 to 12 miniitoa eoiher thu the timea adopted by Frobmor 
OcMui for aundor dataneea Heiathualedtoneailyluiear hodograj^of thefliatand 
aeeaid pnhnmiaiy tremoio, and eouaequent^y to a hneor relation between the diatanee 
of oneaiitfaquaheonginandtheduiatuaaftlwflmtpnhmlnuy tremon 


thB Onet Tndhn bitliqiiain of 
lOUHm 23 and « 

Omen nko Mvm thn \i 

dii tana of tha dnak a half mtaiata ' 
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Tabu U — fubnifa (la mmuitty /br Tbm CariAfiia&M 




Dwm 



curdMM 


Isaan 

IUAthb I 

Cd.b». 

Aianit 

o 

■■■ 


IM 
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■M 



10 

2b 

2H> 

24 

241 

40 

400 

865 

4 17 

M) 

45 

4 a»> 

48 

18 C 

at 

500 

70 

802 

ao 

02 

ou 

01 

511 

118 

11 ab 

100 

1115 

u 

70 

785 

77 
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180 
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186 

1883 

50 

00 
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00 

861 

lb 2 

IbM 

10 8 

1080 

00 

lOb 

oer 

10 2 


UO 

15 06 

Ub 

1878 

70 

121 

1075 

1185 


307 

21 12 

205 

20 81 

80 

lao 

11 m 

laa 


317 

2dS7 

22 25 


00 

157 

Id 00 

13 25 


275 

2b 00 

210 


100 

17 8 

Mil 

14 2 


804 

20 80 

256 



In taUn 10 have botn coHeetod thu tiaa«iMBion intorvaLi in minuter fbi Uio faint and 
bacond piolnniiiaiy tiemma of tlie Indum euthquake of Apiil 4, 1005, the fiolaKupn 
aarbhqu^ of Septambei 8^ 1905, and the Gahfoinia of Apiil 18, 1006 The 

datafoi ihclndiancaitluio^ on talon horn plates xn and IT otPrate^oi Onuoi'a report, 
that of Calabiian aaithqiioko bom taUa 2 of Ftafesaur Rino'a fiiat memoir,* and that 
ot the Califocnia earthquaLo bom table 11, page 120 of thia vepoit A vmy dooe 
agteement exiatB up to 80” fn the fiiat piehminaiy Uooioib and up to 70” fm tho aooond 
pidliminai} tiemoio, with the eaecptum of the mteival at 20”, and we may'aoeept tho 
avaiages given at lepinenting to a veiy fan degioe of aoniney the time mteivah 
neceuoiy to tiaveil the conesponding diataoecb Hib foui mterv^ marlcod aie from 
PiofMoi IliBo*e aeeoiid mamoii ' and refer to the Calabiian omthquaka of Ootober 
88, 1007, ihqy aie a little ahortei, and 1 thmk a little mote aeeuiate, than the 
onueBpanding intervak for the eailler anithquahe 

incmamaTnni or m berahcb ov tbs «««»* or am bamtbqiiaxx 

Fkofbuor Mdno m 1808' ahowod that the dwtanee of an eorfliquake bom tho roomding 
atation oould be dctciimnad by the mterral of tmu botwoen the ita gninin g of tho diatuib- 
anoeand the aiiival of tho laife waves, and ha drew a piehminaiy ourvo to lopioBont this 
idatam lnl008* hegavemoio aocinate losulta baa^ on mom abundant data Pio- 
fesaor Qnuai haa follawod iqithiB aubject and lua dzawn cinvci and given equaboin to 
detenninethedntaneeof tfaeonguifranthoduzabon of the first pieliminaiytioinon and 
from the Intel val between the Giet pielimiiiaiytiMnoia and the long travel* HiBiola- 
turna axe lineal, one equation bang given bn noai origins and a eeoond bn distant angina 

Li fig 81 ourvob aie diawn whibhaietaken dueidly bomthehodogiapln inplateOand 
riiow the interval elapsing between the fint and seeond pidiminaxy tremon, be t srean the 
fliat prefaminaiy txemon andregulai waves, and between tha—unnii jw pimiin— y fa wmn— 
and Kgplar wavai Thoae three eurves aie of oonne zioit independent, any one of them 
oould be deduced direotly bom the other two Bv moana of them a typieal aeiamogram 
will aivB tire indepapdeiit detamu iatwm nltlin ihwfamMi nf pn ■PFttiqiialwi oHgin Thase 

_ ■ Hwmi OOBfaibato allo BtuAo ddta PnaiBmim itai Kovcmaita MmaL tcad B d dl 

Tanno, 1007-100^ vol u%p 415 

■MillaVUnitadi Fnpiu;wM ddia Oada 8iaiiafaa,AMd R d ffnnini iB Thnnn. HWH 1IHWI. rid 

■RiVartSBi Cm B A A B, UN 

*Buh^ 0 OB 
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ouiFBS have a cQitam advantage ovei 
mobt Bimilar cuivm hoielotoie given 
bceouae the time and oiigin of the 
Calitoinin eaithquake aio known to a 
lilglici dcgioc ot aceuioi^ and bacauw 
nimo and bottn inaliumeiit'k llB^Q le- 
eoidnl thia ••lioch iJmn wcic in use in 
cailipi times Neverthdm, thov aic 
lioe-haiid cm vea, and the otMivnliom 
not peifoolly coneoidant, boUi of 
nhudi fat^i icduco then aecuioey 
Hoioovei, the dumtion of tho fuat 
pidmiinaiy tienioia iiioicasn mv 
slowly with tho diataneo fiom the 
oiigin, whidh maluh tho doloimination 
ot the distance Iqr means of the in- 
tMval lather iiiaecuiata It will be 
Mcn that the lines aie not btiaight, 
altho then euivaluips ore not voiy 
gicat The inleisnl belwcon the hist 
and second pidiiiiinaiy tiomoiH aie 
given fioni llie oiigin, because both 
these phoMS appaiciitly begin tlieia, 
but the rmves dcpt‘ndcnt utxni the 
icgulnr waves atoit about 10 " fiom 
tlio oiigin, tho fust obsnvation wo 
liavo of the legulai eases is at a dis- 
toneo of about 20 ", and the paitK of 
tho euivob ncBici the oiigin aio drawn 
on the aupposiUon tliat tiio hodogiopli 
ot tho logulai svaveH coiiliiiues as a 
straight lino to withm 10 " or so of 
the oiigui 

The tmio of the ooouinineo of the 
ahoek, and thnofoio the eariy iwit ol 
tho hodogiaphs, is based on tho as* 
sumption that tlie vdooily of the fiial 
pielmunoiy tiemois la 72 kra/aeo 
near tho oiigin, and that of tho aooond 
pi eliminaiy licmoia m the aomo logum, 
4 8 km /see Iboae vidues fit vay 
svell mto the general euivea of the 
hodegiaphs, brt that would dao be 
tine of valuoB diB'eniig 10 or 15 per 
eent fiom them, but it srould hai^ 
be tiuo fbi sihin diffeiing moie than 
’ tlw 

TAedmationof the fiiatprahmlnaiy 
tiemoiB does not depend upon these 
valuea, but upon the reoeid at Mount 
Homiltan, where it waa 0 aeeonda 


DURATION 



MIHUTE8 



lU BKFORT OF TBS GAUFCBm BABIHQlUAEa COmUBBlON 

Mount HumHan k about 128 Lm fkom the oiigm, and j1 we aaaume that foi tliftanff ai 
ofafiBiwhuidicdkiloiDetantJioduiationaf thefii^peliiiuiiai> ttoinoisiB proportional 
to the dutuiea ahioh the appraamate btiaightnoBi of tho hodogiaplfa of the hi^t tno 
phaaes imi tho oiigu indioatea, wa find the fdllowizig eclatum brtweon the diatanoe d 
and the duiabon d of the fli^t pehnnnaiy -beinoi 

dOcm) — 149 f (aae) 

Ab the portion of the oiigiD la not knourni^atec than 20 hm the number m the aeeond 
member may be enyirharo between 12 and 1&2 



PERIODS AEO AKPUTDOES. 


Tlie study ot tlio seumogisiiiB lovesls tho puiiodb ot iho vibiation-^ in dillcicnt iiail'i of 
the dHtuibance as leooid^ at a numbet of stations Tbe aolusl ain|ilitude of outh 
moMunent can only be deteiinincd a oalculation whieh dopond'a upon tho poiiod of tho 
aavsB, the peiiod dl the pendulunij and the comtanla of tho inbliuments Tho caloulalion 
IS made in aoeoidaiieowiili tho foimulai, equations 7D 01 81,pBgol00 In inony oaaob the 
peiuid ol the pendulum u the same as tbat of tho iibialion and then, il thoio n not YOiy 
btiong rfnipng, the Tfiagmfyififl poaef become* indefinitely laige and is undolnminnblc , 
n the oonditMm at many stations aheie laige movements aie lecoidcd by the scib- 
mognphb, but it has been posmbla, m a numbet of eam, to dotoimino loughly tho tiuo 
movement of the giound The am^tudec on the two components at light an^ob to osoh 
othn do not always leadithoirinaTinia at tile wne tune, it aomeimuH happone that the 
movemont is altemataly stiong on one component and the othm This was tho eaas 
at Foito Bieo^ Upaala, ^ Pavia Essin whm the moxinia ooeui on tho two eumponenta 
at the ““"la time, one dom not always got tho tiue ainplitudo of tho earth's motion 1^ 
taking the square root of the sum of tho equarca of tho two oompononts, foi tho dilletenoo 
of phase has an mfluonec, hut tins le tiu onl}' method we ean use, and tho quantities 
given m the oedumn headed "Foss total” m tnUe 10 woie obtained in thn way 


The vibrataona dunng the fliat prebmniaiy tiomoia fioqucntly havo pmloda In tho 
iMUghboihood of 6 aeconda, otiun poiioda weio also pioaont, but wmo not so poiaBtont 
At Jui jew the penod duiing tiio fiiat piclinnnary tromoiv was 20 to 80 aooonda It acoma 
as tho thei o were many penods pieaent and that tho paiod whioh was elano to that of tho 
lualiumont was ainglod out and made piominonl At Bitka a iNUiod of about 17 aeconda 
waaahown 

During tho pnlimlnniy tremma vibiatuma of vanoua poiiods wno also prcaant, 
but whioh had lazgeat amiditude aocm to bo about 16, 80, and 28 aeconda 

Tasu 17 — Pnwrfa ftaPnfMHMrif Tmmn 




■ 

!■ 





■■ 

MM 

tm 

h m. 

atka 

SOTS 

8808 

N 

87" W Nortli 

048 

17 

08187 

10 


Ottawa 

UI7 

8080 

V 

8B"W 

ffnth 

■Mt 

0004 

0008 

07' 

O' 




WiduBBlini 

8041 

8087 

H 

78"W . 

North 


s 

4 

081 

88 

18 80 

Upala 

7080 

0888 

TX 

80" W North 

00018 

087 

10 

18 44 

Oiata 

77 80 

0880 

N 

ao"ii 

bat 

001 

8 


s 


Juqnr 

0087 

8018 





80-80 




Potidam 

0188 

0088 

V 

87"W 

[North 

[bat 


0 

017 

018 

88 

87 

18 80 
18 48 

liknUk 

8088 





• 

87,80 


io 

18 80 


8180 

OOM 

N 

80"W 

Naat 

VartiMl 


•A* 

0041 


8840 

0188 

IT 

88"W 

7orth 

00084 

«o 

0088 

80 

18 80 

Jaaa 

8848 

0101 

H 

80" W 

bat 

North 

00018 

00088 

4|8 

4,10 

Oil 

10 

18 80 

Itafliflb 

8478 

0417 

N 

80" W 

North 

mi 

8 

8 

00188 

00084 

80 

18 

18 'ae 

ytaua 

8087 

0800 

N 

87" W 

fSta 

,bot . 

0008 

0018 

8 

8 


a i 

a 

Balavb 

18400 

18887 

V 

80" B, 

Ifortb . 

00080 

8,0,10 00007 

10 




186 


BBPOBT or THE CALIVORmA EARTRQn^KX OOMMIBblON 


The empIitiideB leomded are vaiy aDoall aod aia not vay legulu The ncaint point 
wheie a detaimination couM be made for the Bi at pidiminaiy ttomoia was Sitka, and Iheie 
the eaith-amplitiido waa jiut umlei 0 6 tnin At Ottawa il hod alieadv diminished \eiy 
greatly, bemg abont one-hundiedth an much foi both eomponentn These valueb aic 
aomewhat unceitun, aa the paioda wore veiy neai thoae of the pcnduliima Table 17 
ahowa the amplitmlb at a nuinboi of atelaona, m general they lie between 0 002 min 
and 0 08 mm The leaaon fa (he absence ot a piogrebsive diminntum la not at all clear 
It doee nut eeam to be auflScicntlly aeeounted tor ly diffanicee in the foundation It n 
poaeiUe that the diacadonce may be largely due to inaocuiacy in the constants ot the 
inabumenta, capecially the oiaitfhui of the aohd fiietion, and also, poasiUj, to the 
application of ^ fbimula to paita of the laoid where the movement has not been 
Buflhnentlv legalar Im the fumula to apply acruialely 
Dunng the aecond piehminaiy tiemaa thee e a vey kigp macaao in the nmplilude, to 
about 10 tniia that ol the fimt piebininaiy tiemaa, we find the mme kind of niegulaiity 
in the amplituda at succemive stationa but we do not find the piopoition between the 
amplitude of thefiiat and second pidimmaiy tiemaa eonatant, at Lepaig, iho ampliludc 
of the Beeand pidiminaiy tiemaa waa 10 bma of the fiibt pieliininaiy tiemois, 
whneaa at Jena It was 80 tainea aa great lliia pioboUy indicates a lack ot accuiacy in 
the deLemunation of eaith-omiditudi^ 


Dime 1HE xumAM. waves ahd tbx vrikipal part. 

In tka oitgammne dulneC — Ibetempaaiynatme of the vibiations makes ilimiMis- 
Bifale to gat eabataetay meaeuioB ot the amplitudea, unlen a peimanent locadof aomc 
kindiam^ Thmeaie, foitunately, afcwauchiocoidswhiehenablouatofmmaionfl^ 
coneoptiim of the amount of the mavemenl 

PiofosMi Omai, puded appaienfly by the damage dono, eatimatcb that, on the hllcd>«ip 
grounds of Son FtancMo, the amplituda id thovibialion was BO mm (2 inches), and the 
penodlaecand^ The diatance bom the CauU waa about Ulan 

On the lock at Beihdey Obaeivatay tdibiont 30 km ) the veibcal componont of tho 
amplitude waa 83 mm (1 inch), and tlie hmiaontal component, aeooiduig to the Ewing 
duphw pendulum, mac than 11 mm 

At Um Tal a n d (diatant 40 km ) Fiofeaa See ostimafed the hauantal m pliiinin u the 
soft made giound at 60 to 76 mm (bom the diapHacement of looae dirt about piles which 
auppated buildingi (vol i, p 812) 

At a numbo of ■da tm oa in tho mcgaaeumic diataiet^ given in table 18, which wcio pio- 
vided with eimple inatiumenti, the amiditode of the movenient waa gioata than tho 
metiamente could lerad, that is, m genaal, was grentar than 10 mm , end it le piob* 
able that it was several tunee gicater 

Tana U — lapluadlH n ti§ Vagammu Dulrial 
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At Mount Hamilton (1 10" or 120 km fiom the oiigui and 35 km from the fauhl tlie 
3 oomponent Ewing insiiumcnt indieiitod anqdiludcs, both in Iho noiUniouth and 
eaaMiebt ducotuma, gicatoi than 40 inin 

At Coibon City (2 02" oi 201 km ) Iho hoiiiontal amplitude wna about 11 nun. in all 
direct lona 

BayoHd tha nuqammit dihtnit — Wi* haip oollretoil in table 10 Iho |ieiiods and the 
gieatOBl eoith-amplitudoB at all the statioiw fm which we have suffuuent data to doloi- 
minc thevo quantitm In a few easob they oio taken diieclly fioin pubh'Jied leporta 
At ninny stationb thcio wab m olobc a caiiesixuideiiCQ between the peiiod of tlic vilnor 
tiona and that ol the pendulum duiuig the veiy ationg motion that it wa^ iiiipoeulile to 
make any doteimination of tlia eoith-amplitude 

It will be Been that the peiiodi of vibiation dutiiig the legiilar wnvte wcio, iii genetal, 
not vmy fai fiom 30 faooondb, tho in a few caaoi they were 10 m 12 aocondi kM, aiul in 
a few 10 Ol 20 aceonda nuno Duiing the pnnoiiid pait tho ixjiods weio piinnpally 
between 17 and 26 beconda 

Whue we have dctcimmatuma of tho coith-omplitudo dunng both the legulai wa^oe 
andpiincipalpailattheuniestatiQn, tholoimci bcemato boaomewhattho laigei,altho 
the inatiumental iccoid on the aouiiqgiom la ahiiosl alwaj^ loigei dunng tho inineipal 
Ijoit Thia u duo to the vaiiationa in the magnilying power ol tho matiumont on aoooiint 
of diffmenoe in pciioda 

AlthotheamiditudcadonotdimmifahirgulaLly with the distonecfimn Lhcoiigm, nem- 
theles with tho eiecption of a few abnoinial lahies, whioh oio not undeiblood, thuo h m 
gcneial a loduotion of omphtudo with the diataiico In tlic iiicgiisoismie legion wo found 
that thow amphtudob weio 50 nim oi uuno, at disloncoa ol 80" to 50" they have dimin- 
idiod to about 5 mm , and we muat go as fai oa 100" or ao to find amiditiidM lew than 
1 nun Wo ooc, Uunofoic, that tho gioal worid-ohakiiig FaithquBkc4 cause movements 
of iho 001 th at giuat dritancoH which aic b} no mmns ineoniudmalilei and the only leonon 
why they aio not Idt is that tho pauml iii vary long, and, thoiofoio, tho niovniient too 
dow to mako them evident to oui nemm 

In attempting to dotciniino the depth of the fault (pogo 13) we wne led to oasome 
that tho onagy ib aont out fiom tho foult-pluie iiroimlionAlly to tho coauie of tho angle 
between the diioetion of ptopagalion and the normal Altho thla will probably hold 
appraumatoly in tho noighboih^ of the fault, it dom not hold at a distoiiec, whmo tho 
(hAibutum of tho enngy, ao bi aa wo ean tell from tho nllogelher unailibfartoiy detoi- 
mmotionB that oould be made, la ontuely intlopondont of Iho diiection fioin iJio oiigm 
Far iiibtanee, Sitlm and Ikcubo^ whoeo diroetums make an^os 10" and 29", i caiiccln cly, 
with tho directum of the fault, have apponintly inotiumcntiil amplitudea aimilor to thoao 
of the atationa m the eaaloin part of Nath i^erfea, whoao duooUon k neoily at light 
ang^tothefaiiltrplane Pdoi, Aigentlno, and tho Ciqio of Good Hope, whoao diiootuniB 
onglea of 12" and 51" with tho fault, gavo veiy amoll looorda, wfaaou Mauihiua 
Omnily W") gave a much loiger leoord Calcutta, Kbdaikonal, and Bombay (5* to 10") 
olao gave mueh loigar iceorda 

In looking over the taUa of oarth-amplitudeB, to oompnzo the icaulta between atatioine 
at about the oame datoncea from the oiigm, but m diRoicnt dneetunn, we find tho 
izTcgulantieB ao gnat that no aotefutoiy coiuduaiona ean be drown We notice^ how- 
ever, that Ohorwei hod about tho oome omphtudo dum^ tho pmuopol port aa Coilo- 
forte and Soiajevo, and that the amphtudea at Sofia, Oatonia, and M^la do not dilTer 
greatly dunng the regular wmvoa, but them campanoona oaixyveiy little eonvletaon with 
them, beeanae of the great vanatuma bet w ee n ^ anqditadea at vanone European etop 
tuna, irinoh do not differ greatly m their dmtanoea bom tho fooue nor m thmr dneetuma 
bom It. 
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K.V&NEIOORAFI BEC0RD8. 


Sevenl magnetogiaplis at stubom not vmy distant ftom the oiigui locordod tho 
■finiifc ^lew have boon e\anuiiod by Or L A Bouoi,' who finifci that Uip time of div- 
tni bonne on the inagnetograph eomnpands to the tirno of siiival ot the piiiuipal put, and 
eoncludOb,tbaefoce, that the effect 18 entuolymeehanieal and not megnotic Tlefollow- 
ing showb the tune of the megnetogiaph reeoidB and the tune of uiivol of the 
iqgular waves, leeoiding to Di Boner 

Tabu 10 — Ttmu Uii§tulavajih 



It wdl be seen that tho mognetogiaphs leconlod only duiing tho Umo of tho stnmg 
motum, whudi eomnneos us that th^ sotod mcchonieslty like sonnogiaiihs, for if they 
hod bom affeotod a msgnotie di^bonco due to the euthquoke, the ^oet would 
have boon piodueed long before tho uiival of tho slow auiforo waves, indeed, bobno 
tho unvel of any dsstie waves m the mass of tho earth Hie mavimum distuibsnee 
of the Toranto donation needle ooemied at ^880*, and tho maumam leouded by 
the neBnegnm at 88 8" 

Baldwin, yanaas Qot 88” 47* N, long 95” 10' W), is the only one of Ihoso stations 
thatdidnothaveaaoisniqgiaiih, oiul the magnetogia^ieooid began about 1 6 minutm 
oftu the regular waves must have resohed thm oeooiduig to tho hodogioph Boug In 
the muUDe of the United States, for Ban any seisniagiaiAio stotlan, on oeouiate leond 
at Boldwm would have been valuoUe, but the timo acnloi of magnolognpha ue too 
amoU to yield dose tune vduea, and they do not, m genond, loooid beto the sboig 
motion The Bddwmieooid IS thenforaod^ valuable m BO for that it does not oonbadiot 
the iBBoha obtained faun regular BBumogfiphs, aadwoeannotbigiethatinBgnotQgiaidi 
leeards m the futon will, m gonenl, be unportant odditirnisto thoieooniB of sBumo- 
gniAs 




KiGNinOORiPn BE00RD8. 


SevQial magnotqgiaidn at ^tuma not veiy dhtant fiom the ongin icooidod the 
dioek ThobO have hem exemiood fay L A Bauci/ who fimk that tlie time of die- 
luibaneo on the mignetoginidi ooiieaponda to the time of oinval of the punoiiial pait, and 
eonoludei,thenfoia, that tlraeftQetiflQnUndymMhniiieal and not niagnptio Thofollov- 
ing table shows the time of the magnetogiajdi lecordi and the linio of aiiival of tlic 
legular waves, aeooiding to Di Bauei 


Tiau 10 — Tamafilaputa^fk Awnirf* 
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It Will bo aeon that the magnotogiatiha nsooided only duiing the time of the ationg 
motion, whieh oonviiieos us that th^ acted meehamcally like eolsiiiogiaphs, for if thigr 
had bom affootod fay a magnotio dlrturbanoo duo to the CMithquake, the oRtaet would 
have bom piodueed long bdoie tho atinml of tho dow uiifaeo wavca, indeed, bofon 
the aiiival of any elaatie wavm m tho maaa of the oaith The maviinum distuibaneo 
of the Toronto d^natim noodlo aoauRod at 18^ 88 0*, and tho maininum locardod by 
the BBumogfam at 88 8" 

Baldwm, Kanana (lat 88” 47* N , long 06” 10' W), la the only one of those ataUana 
thatdidnrthavoaaoiamqgiaph, and t^inagnotogia^ioooid began about 1 6 nunutea 
after tho regular waves must have raaohod thmo aooordiiig to tho hodograph Being In 
the noddle of the United Btatn, lir horn any sdsmagrBiduo alabon, an aoeurato raond 
at Baldwm would have been vahiaUe, but tho time sealoa of magnetogoaplw m** tnn 
small to yldd dose tune valuea; and they do not, In general, xeoord before 
motum The Baldwin reooidiathoiefbro only vahiafalo mao far that It does not 
the rasuhaobtamed from regular BBMBnqgrs|>he, and we oan not hope that mag 
rocords m the futura wiD, m genaial, bo important addrtinna to thereoanb 
giapliB 
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Damped vulnunaiite — Of the uhtiumentB rhich mve damped the luajoiity vwe 
not damped enough Thme aie two gtoal. advantages m eliong dampuig The pen- 
dulum hu a moic uniloim niogmlying powni foi waves ot diflcicnt poii^a, and it taken 
up tho tiue mmeinent moic quiokly Tho oui\ih in fig 17 bhow Llio vaiiations in nuig- 
nitying poneis loi ditteient poiuxta ond ioi diftnont dogiccs ot damping Whom llie 
damping b uibuRieicnt thcic lo a distoibon ot the louiid, as m the eano oL undamped in- 
Btiumonts, but to a less di'gioo It will bo imliccd that when Uu. diuiipiiig latio u 8 1 
tiheinngmlyingpoaei laneoily eonatanttoi oUpoiiodsehoiloi than that of tho poiiduliiiii 
itself. Foi lon^ vibmtion poiiods the magmi 3 ing powci giadually diminishes, but not 
ovcnsively \Vhen the vibiaUon peiiod la twine as long as that of tho pciiduluni tho 
magnifying powoi la about 0 8 oa gioeJ. aa it would lie foi on undamped p^uliiiii , and 
for peiiods loqgei still the insgnitjing powci becomes mme noaify cqu^ to that of an 
undamped maliuniont 

With the damping latio montionod the fioe movomont ot tho pendulum dies out voiy 
lapidly It the pon^lum la displaced fA iiini and allowed to awing liobly ila amplitude 
will die down to 1 mm altei one whido silaation Tluictoio tlic fioo movament of the 
lamdulum will always dhoppcoi lapidly, and it will ivcoid piottv closclv tho tiiu move- 
ment ol tho giouiid Fiiiiec Galitnn advooatob "dcad-liMt" imtiumants, whom the 
damping lb in the piopoition 8 1 Under thb heavy damping ho lum shown by o\pmi- 
ment t^t the heo mos'Pinrnt dnaiipooia imnuxiuilply and tho pendulum followh vny 
oloaely the mmcmonl of tho giound, but tho euivo m hg 47 blmwb that tho mogiiiiyiitg 
powci n not oonstaiit, but vanot eoiiUnuously fm difleiciit iwimds, aiul thciofmo a cal- 
culation must always bo mode bofoio we can oompaio tho idativo amplitudes in dilToionl 
puts of tho iccoid It seems to me thnofoio Uiat tho most odvisablo dainjupg latio 

M 8 1 

Pmtod qfike pendulum — U the vihiations have a muoh kmgoi iMsiod than tlia pen- 
dulum, the magnifying powoi of tho instiumcnt in gioatly lodueod ^nio advanlage of 
long pciiodH in undamped pondulunia is that tluy hold up tho magnifying powci fm hmg- 
peiiod waves liVn waves of vuy shoil poiud them ■ no odvantago in giving a long 
peiiod to tho pendulum Em inatancc^ othci tilings being equal, a pendnlnm with a 
poiiod of 10 soeonds and one with a poii^ of 00 soeonda would lia\o piaoliaally tho auno 
magnifying power fm wavm whaae poiiod was 1 apcond 

Wo have scon that whan tho instiuimmt la dampcdmtlio latio of 8 1 Uio magiiifying 
power vaiios littlo Ibr pciioda up to that of Uio pendulum; and, thcrafoio, tho bngoi tlie 
latta thogieatei the langoovoi which tho magnifying powm will In pnwtieaHyooiibtant 
A pendulum whoec pciiod is 80 soeonds and whioh la damped m this latm wdl give a very 
eoneot rocard of the ndativo omiditudos in all parla of tlio saamogram, for wavna havmg 
a longai penod than tins ue not voiy hequont 

Magmtfyuig poum fiir duat penode — Ammig the UMtiumanta which loemdcd tho 
Gahfoniia euthquakc magnifying powma for wy ahmt pmioda of 2 m 8, 0 or 7, 10, IS, 
86^ 100, and man, ue found majmiiy of thcoe with low magmfymg powen gave 
unaatisEsetuy detummatians of the hcpnning ot the dmok, even at statuuia less than 
OO^dibtont, and fm graatei distances than this the beginning in genual won not ncordad 
at all WehavebeenunalilotodstoeBnna thetbneof thoaznvalof thabqgmniqgof the 
shodk at the veiy distant ataticna, aa they ue aD provided with low magnifying Inatni- 
ments T1nalsiiiootunfortunate,fiDrit]atruanotonlymthaeaseofiheMifbiiiiaeutb- 
quoke but of all other ahodn whM tunas and ongmB ore ooomatsfy haiown; ondthera- 
ftm our knowledge of the vdoerty of inopaptum to vny great tfastancea is still quite 
vague To get satisfaetoiy leeorda of euthqnakes at dhtanees mme than 100” it la 
neoesaaiy to have instnimants with magnifying powam of at least 100 
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niM aeob — A peat vwiaty of tima ualea iraie wed, from 1 mm to tlio minute, or 
even loMB, up to 15 nun tothemloute, aDdinonecaM^atGottingan,the«!iilcwaBOOnim 
to the nunute The advantage of the open time seale u that individual vibintioue aie 
lecmdod, maUiig it poBbiUe to delonnna then peuod and the magnifying powm of the 
in&tnunnit for them, and the ehoiaebeiiatim of the motian ean be •seen This can not 
be done on wnmogianiB with small time Bales On the otha hand, vhon the movement 
begiw very gently it a eatiemely difflenh, on the open fame seale, to detciminc aheio the 
dight waves in Hub line begm, but they would appeal much mme dimly on soismogiams 
with small time eealee Wlmevei the magmiying powet a suffieiently gieat thme is no 
diffioulty m deteiminiiig the tuna of tho b^nnu^ and the advantego of a tunc mnlo of 
10 01 IS mm to the minute, in peimitfang the peiiod of the inbiation to be deteimined, 
a veiy gieat 

/dMtAwhoa tta pSoaaf on /he asunegiama — The bcamogramB made by diffeiont 
matiumenis differ gio^y among UianMolvea, and it a veiy oftm cxliomoly difiloultto 
decide eaetfy wbae a paitwiilai phase bfgjiia Whae t^ magnifying powm a au^ 
eiently laip tha diflbndty h not eaioua fm tho Biat and icoond pehminaiy tiemma, 
bat It ofton la fa tha rqgidar wavM and the nibaequent phases tho magnifying 

powa a amoll thae a groat diffloulty m deeidmg upon tune of the beginning of the 
fliat pidmunaiy faemoie It a therebie of voiy gieat importaneo, in stud^ng the 
piopogatum of an earthquahe datuibane^ to havo oopioa ot the aeamogiams thcnaelves, 
and not mady the loooided tnuee ae dolainined by the dueetas in ohaip of the 
natiumads Ebi without doubts different persona exammne angle snunogiama, with- 
out oompaiaon with othaa, would faequeully take diftaent parla of tho movement to 
lepieBent the begmning of a pwihwilw phaao 
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nmoDncmur. 

Ih die eulr dcvebpnienl of wismogiapln tltt ftllompt was niodo lo pioduoo a “sloaiily 
poinl”, lhal Is, a iMinL that will icnuun at icsL wliuu Iho oailh ib sol in motion by an 
ooithquaLo U Ibcn tho idalivc inolion ot Lhp "hloody point" niul llm pulli noie 
loooidoil, wo should have llic aohiiil moiicnionL of llie caiUi Tlio "fleaily fioinL" miut 
bo buppoilod ajfuiibl giavil^, and Uioicloio all Nnsmi^aphs must oonsui ol a oapport 
eonneotod with Uio oaitli and moviiig wiUi it, anil a mass, hdd up by tho ouppoil in 
buoh a mannu dial it will paitalm as slightly as possililo ol tho lalloi's niovomonla, 
lot lib coll thib ixuUon the “ pendulum " Wo must also havo a moUiod ol loconbng the 
molmn of the poiidulum idLilivo lo dio suppml 11 Iho pendulum woio osaelly in noulial 
oquilibiiuni foi an}' iiuivcmcnl ol Iho suppoil, wo sliould havo a truly "oloail}' point," 
but duo oan not he icolirod, a movnoont of Iho oupporl exeilB Ioiooh on tho iwndulum 
whiflh flot it in motion, and llir piuldom tluuofoio pioaenls itsbir to dolmminc Iho aolual 
motcmcnl of Um buppoil fiuin the niovnnuiit of dio pcmluluni idalivc to diPBuiipoil 
The only povnldo way to do diis is to analjm Hus lolalivo nuivuiuoiil, and Uuu Iho 
lawB of moohaiuos woik out dio movoiiionl ot dto supixnl Wo muht Uioictoio davdop 
Iho mcehanieal tlwoiv of tho inbhunicnt 

lot Us fiisl nolo llut all mowmentB oon be broken up into a diiqilaonnont and a 
lolatmn, and Uioso can bo icsqIaocI uilo Ihioo efiiuponenl dibplaoomonts paiallol to duoo 
axDb at light angloo lo caoli othoi, and Ihioe lotalions Bioimrl these axoo, and Ihoioloie 
Iho inblrumenls nmsl In made to Tcroid tho thira dlsiilaaoinonls and tho thiro lulaUoiiB 
in oidor eomidotely to doloimiiio dm movrnient We sluJl sra that iiwbuiiHuilo liavo 
not been modo which will bo only afloolcd by ono onmimncnt ol tho inuUou, but in maivy 
ensiM dm other oomimimnts may be lelalivel]' bo ummporlant that they may bo noglnotwl , 
Ol by means of oovcial inshumeiihi, we can, by eluiiinalum, iloloimino Iho oovoiol oom- 
pononla Eailhquako dislurbnneos aio propogatocl ns edasUo wavea of oomiiraomii oi 
dmtorlion, andcvniataveiy shoitdistanco liomtheoilgin, Ibomavamenlaof dmeaitbh 
parludoa aio vilnaUoiis about Umii posibom of oqudibiium Burfaco-wavoa also oust, 
in dm propagation of whioh gravity does not play a part. 

In the imiimdmte noi^limhood of bovueo eorthquolnn dm vihratoiy diqdaoemoiila 
niaybeinoaBuiodbyeontimolcis,butatadiBtancoori,OOOkm m morollioduplnGomonta 
BIO of dm ordor of millunetma, a dispbummont of 6 mm. being a voiy laigp ono, and 
the honiontal and vortical dupkaamonti aio of dm BBiDogonoi at order. Uptothopieaenl 
our inbtruments havo not oepomlod Urn hneor diapkoomento bom dm ntatuma, but we 
eon ooloulate what the lotatMoi ahiwild be with given bneor diophummentB, aa follows 


BOTAnom mn to babtb wavbh 

I«t UB first take dm obn of a BimplB harmomo wave when the movement of the por- 
tioIoB 10 tionovBiBe to the duoetion of propogabon; the equation a 

a 


14B 
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whne 

y IB the Tuubla JiaplBoeinent ol the eoith pai bclea^ 

A the maxuiiuni diaplMeiiieiit ca amplitiide, 
t the tame, 

X the distuBB aloQg the dueotum of piopegetion, 

P the peiioil of \ihietioii, 

A the wave length. 


Thu npiennla a wave tiaveling m the positive dueetioa of v, the dieplacement y may he 
in any dueotion peipendioular to x, and in geneial it may he Inoken up into veitacal and 
hoiuontal eoniponents In flgura 82, let i be the Uueetaon of prapa^tuui, and y may he 
jF either vmtieal oi hoiiaon- 

, . ^ tal, aince all the cailh 

peitielea move paiellel to 
y, a hnein Una diioelion u 
notiolatedatall, whoieaa 
a hne paiallcl to a u mode 
to aanime the wavo foim, 
and Its elomonts expeii- 
enM the mavimum lotation The tangent of the ing^ irhieh an element of the line 
malea with the azu of a u given the dilfLienoe in the diaplaeamenla of two neig^h- 
boiing pomta divi^ then dietanoe apart, ua , hy dy/dx, but 



Flo aa 



2 — 


00 


iM 88 


and ita masnuum valno n 2 «v1/a U a la tho volooity of popegpir 
turn, x^aP The nasea of laigaat amjditiirlo have a vdoeily of 
about 3JI km per aooonil, and a petiod of 18 to 20 aoeonde; and 
henoa a wnvB length of fiom 60 to 60 km IE we take A- 6 nmi, 
wfaieh 19 a veiy large amphtiide, and X-i 60 km., wo Bnd 2 wA/K 
B 6.8 X 6/60 K about fix lOr^m one-tenth aeo aie Aa amall 
aa thu ang^ u, the moat <eniibvQ inatnimonla aie eapablo of monaur- 
mg it, piovid^ the lotatian n aiound a homontal and not the 
veitacal axu If two hmiaontd p^wHniiwna mie auppoiled by tho 
solid lock and plaoed one with the heam poiatmg in the dneetum of £c piopegataon 
of the wave, and the othm at right anglaa to it, then if tJu rimflMii m iinta ^iq ]]oii_ 

acrntal, that u, if tho lotation waa aiound a vortaeal 
axii^ the fiiat pendulum would auEfei a alight idatlve 
jotation, but the aecond one would not If, hosrow, 
y the diaplaeonenta weie vertaeal, and the lotataon 
* aiound a hmiaontal axu, the eae^ pendulum would 
be diaplaeed and the firat srould not 

In the more general oaae wheie the diieetaon of 
propagation makea an angle ■ with the dueotion of 
the hoiuontal pendulum we find the octave lotatum of tlu [wnHiiiiim for hmiMwit a] 
duplaoemenhi to he omFs dy/dx, obtained by dividing eoa a by the length of the 
line, ta,lvd^eaaa, aa ahowninflguie 88. If we had a aeeond p^idum at zi^ 
angleB to du fiiat^ the amount of ita relatave zotabon would be un!* ■ dy/dx, and 
the diieetaon of die 2 lotatlonB srould alwave be the aame la the eaae of vertloal 
diaplaeamenta the rotation of a honaontal hne an aa^ m with the of 
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piopBflationi<ieoBa d|y/cIi,uiiillieadilytti)|]eBi fiomfiguipSt Aliwmakingavsiiieal 
an^ n with the lioiuonlBl diioetion ot luopogaUon woukl bo luinod iliiu on an^ 
och* H dy/dr, but llus lino doos not inlneat m, noi dnch tho eoiiospondiiig lino in tho 
eaic of biniaonlal dibidaoainentb, whioli would ha\o n lolalion of oqhm dy/dz 
Tboao oonclu<)ioDa ik'pund on tho o^umpUon that tho buppoil ol Llic ^imogiaplw 
baa exBoUy llio bamo motion aa tho undoil>iiig look, oi that (ho column supporting iho 
pondulum is faslonod iigidly to the took, if, howcvei, (ho snunogiaph leila on a pioi, 
oven tho it bo connected iigully with tlio ^id rock, (bo coao ih dilfueut Tho movomonl 
lb oommunioatod to tho boMof tho [uor, and am its ^uhn aiobuhjoclod to noeoiuliaimng 
loioos, tho top of the pm, in tho caw of hoiiMntal dnplaoemonla, woidd piobabl} lotato 
mound a vutaoal aw nomly him a iigid body, Ihiu an an^ aqual to tho aveiagp lolar 
lion of all lines in its baao, that is, Uiiu an anglo /t, audi UiaL 


k 2 K 


W 


01 half tho maximum lotatum in the aidid loek We a^umo that the natmal pciiod of 
tho pier foi lotahonal vibiaUona n so much ahoitor than the pciuxl of tho omthquaka 
wave that it dam not exert aa appicoablo mfluenea on llio amount of tho lotalion, thia 
aasumptum beams entudy jusUM 

In the ease ol voitieal diaplaocmonts the pm would ba tdlad Ihiu an aiij^ oquol 
to tho tilt ot the lock, but its top would also base quite a Imge bncai disidaeoinont If, 
howovm, liia pm wnie voiy long^ ita peiiod mi^it be comiiaiablo to that of dio ahoilor 
oaithquake waves, and tho instruinont would locmd moxnnpntA wliioh would bo a com- 
bination of the movomonta of tho giound wiUi tho piopoi monsncnla of tho pier. It la 
piobaldo that tho movonienla of hi^ o^incya and t^ bmidings would be uialeiially 
aftooted 1^ their natuial poiioda of vibialion 

Lot ua now ooiwidcr waves of eondemation, hho sound waves, wlmo tho dinolion of 
Ihodiaplaeomoiitt f, la thosamoasthalof piopagaUon,x, Ihooqualumol tho wavowill still 
have Um same fmm aa bmotofoio. Alinoinlhocbioetionof piiqiagBr 
(ion or at light anj^ to it, hansontal or voiheal, will have no 
lotatum, a hmiiontal line makuig an ang^ a with a will sullor a 
diDcionee of diaplaconiont of ita two onda equal to d(, or df am « at 
right anglea to its longth, its length la dx/of»m, tharofoio ita ntabon 
la amaeosa df/dx, (he maxiinum value of Qua la ^A/k, whon 
aB46” and when df/dx la a maximum This is a rotaUaii around 
the wtisal ams A line maUng an aii|^ a on (ho oppoaito aido of 
tho Una of piopagalaon la rotated m ^ oppoaite duootion, it is 
probaUo that the top of the pur would not rotate at about 
the vertical, when the faaaa u sul^]eotad to this land of mobon 
ObserveiB have not oo for sueoesdad m dueoQy moaauni^ rotsp 
tiona, and as we shoidd eoqieot than to be cxtiemely small, 
we shall ao oonaidoi them untd further evidaiiOB diows them to be loigar 



lOBHi or BEWDOHanni 

The fonns of inatruments sriuoh have pioved praotacol for leoanhng very "wti dla- 
tnrbanoaa an the ardlnoiy pendulum, the hanaontBl pudiiliwn, ud the invertad pan* 
didum The first form la too fainiiMy ^ need any eipluation, the — Mwd is a bime or 
a bar oanying a heavy mou, aqiported at two punts naaily in a verOod line, os a door 
la aupportad by its hingn, so that ita poutum a affected by a amaU dapkesment of 
the support at il^ an^ to the diieetom toward wUeh it pnnta; the Inverted panda* 
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lum n A hoBV}' maw whose oentei of giavity ■ vsibcally above Uio poiat of auppoit, 
Boine additunSil tmees mu'^l be applied in ouki to keep it in stable ei|uilibiium in this 
position, these foiees aie uauallv supidied by spiingb oonncotnig the uppei put of the 
mou and the supiKiit 

SBOiaTBATIDB. 

Thaie ue two piinupBl loeLhods of magnifynv and icgnteiiqg the lelative mos'e- 
munta, the pholoigiaphu and the niuihaniul It is to be noticed tliat thobo iclatiso 
movemonts ue all ot the natuic ot lolatiom ot tlie pendulum about a point u a lino ot 
the suppal The photogiaidiic method dl i^pbteiipg may be divided into two kinds, 
the optical and the diieet In the optienl methi^ a bew ol light liom a alationu} point 
IS lefleetcd tiom a inuioi on the pendulum and coneenbated on a mosing sheet ol photo- 
giaphio papei which is aftciwuda developed T^nu, meiha aio made hi poiiodically 
eclipsing tlie light The nugnil^mg powu d^nds on the distonoo of the lecoiding 
papet fiom the miiioi In the diieet method the li^ is icfleetcd thiough a Imigiiudui^ 
dit in a diaphragm on the end ol the pcnJuluin's beam and a banaveise slit in tho top of 
a box, to the moving phologiaphie papm below As long as tho pendulum is still, a 
abai^t line h iceuided on the pnpoi, but vlicn tho pendulum swipgs, the Ime is ahiftod 
fiom side to side Hie magnifviqg powei depeixb on the latio ol the lepgth ol the beam 
to the distance of the eenlei of osoiUation bom tho avis ol lotalion In (ho meehanieol 
meithodofr^steiinglhciaemdlBinadQbyapLUonwhitepapeioi a stylus on smoked 
papei. Tho muln^ point may be fostaned duooU} to the pendulum oi loey bo eon- 
neoted with it thiu one oi moie multiplyiiv leseis * 


TUB KAIBBHATZCAC THKOBr 


The mathcmetical Iheuir of aoismoigiaphs has boon wiitlen b) Di W SchluUn,’ 
E Wieoheit,' Fiinco B ^IiImu,' Gon H FomciunlnH,' Pioleseor 0 Dnekluncl,' 
Di hi Contuun,* and Di M P Bmlhlu,* but up to the pioMint tlie geuoiol tlioory has 
notbuenwiiltciiinEn^nh Messn FariTaDddytton,howevei,pul}liBliedanimpoilAnl 
papal ID IBiQ,' in whiA Ihoy developod tho msthomabeal theoiy of a heavy maes sus- 
pendeil bv qninge m a box eupposod to movo with the oailh Th^ ompliBsiiod tlio 
faot that the utuol motion of tho lam la mado up of that ol tho outh and of its piopoi 
vibiation, tb^y showed tho mlluoiieo of damping nud tho iclation botwean the idabvo 
movunentanil the motion of the outh Ttne papei sceiife to haTO boon ovoikiokecl 
and H not lofoiicd to by later wiileia on the tlicoiy 
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Di Scblutci'i wniL nan unridbikcn to dcleiiniiio if llic muvriiu iih nt bcimiciguiilvi 
duo to diblant ouLliquokn noie cuiibcd Iiimmi ihK|jliiM>iiiciili ni li> awl ho ib*- 
vclopb tho lhi!oi\ foi thiHc two kinda ol motion Msiioialil}' IIl diM.u*rtei (lio I'tlret ot 
damping and shows the idation hetnicou tlie mowment ol lbi‘ cnilli aikI lluil nl llu* *<ois- 
mogiapli 

PioloMOi Wioehait begins b\ gimig tlu; thcui} ol tho unhiuuv |irwluluiii m a ^nv 
bimpio \roy, whiih iloob not, Iionc\ci, Ihe dojpoc ut dppio\imaliiiii made, he thuii 
develops tho ganaal thcoiv of oeismngiapin without coiisideni^ siK'iilicallv Uie tluiae- 
Inistios of caoli foim An oxlieiiicly I'iduable {uil of Uie inrinoii is the slmly of tho 
solul and iiseoiw liiclion and tlioii induenoo on tiie movemnul of the [leniliilums, olso 
tlio iclalion botween llio amidituilo ot tlio ponilulum lelativn bi llw biipiiuil anil the 
amplitihlo of tho suppoil^ when the latter is iiio\ipgm a simple Iwiiiuirao viluabon, foi 
xmiouoYDlucbOl Ihbiatiootthepoiiodofvibiabonof thotaUiipailiind tlio nalmalpunoil 
of tho ponilulum, and for vaiious degicos ol danipiiiK 

Fiinco Golitiin tieals many foiiin of seisningiB{>l» with eonbiiloinble fiillnuss llo 
de\ clops tlioeiiuulions tbiough Istgiangc's ci|u.itionsand shnuswluit Itunnaie wgieotod 
and the dqgioo of appraximation mmuioiI Tho ph^swal oiigin of oeibuii lei mu in Iim 
equations sio not oiulont, and ho tioals his iwwliduiin on matlioinabenl |N‘Iii1ii1iiiiih, 
that is, os though Uic mass wme oonrentiaksl at the eenlei ot osnlhilioii, icilaiii liuiiib 
which contain tho ninmonl of inoitia about tlie eeiilei of giavil^' do not apiiesi in his 
eqoationb, this is uiiimpnilanl as thqy oie in giuunal iiefd>|Rlile Piiiice (hiliLsiii has 
also dei'oloped a melliod ol cloebomagiictir letoidiiig, anil luis giwn Uie llieiiiy of lhi> 
iiisliiinienL This imliumonloilcis some s|k(io1 oihunlngiis, liul it Iws not yot runic 
inlog^moial uso. An luipoiloul pail of l^iniv Uslilxin’b work niiisisl^ ol an exiieii- 
mciild voiifloation oi Uio theoiy by means ol a imiving idnlfmin, whirh lunlakis llu' 
moicmonls piodueod by distant oaithqiuikes 

Piofessoi Daokluml shuts fiom Rulci's eipuluiii owl obtaim tlio oqualuin ol Uw lioii- 
sontsl pendulum uiuler dishiiliaiieo, but liu ilws not ooiisuk'i cilhn visihmis nr solid 
tnoUon 

Dr M Oonlonni tieais tho scismogiaidi ns a seiu's of oonneoUid hiiln, and ilovulops 
tho Umoiy m symbolio foim 

Dr Rudski doveloin the equatums of Uie luuunmlal |k>iu1ii1iiiii Uiiougli laginugoTs 
equations, lelaiiiing quantities of Uu* aoronil urdci Uudoi llieHi eimiliLuMiM hs finds 
that 111 Uio enso of iwiiodio inovoiuaits of Uie giound, the leiiiis oimlaiiiiiig I 1 u> danipwl 
tioo iiPiind of tho poudiilum aic no longor iiciindip In casi-i wrliero Uie ilniiiinng is 
loigo 01 Uio movement of tho poiululum bmnll, Uus iweuliaiity is uiiiiujiortaiil 

In tho following pngu wo chall doiclop tho oqualiom of i^Uvn molmn of Um pen- 
dulum fiom (ho two fundomenhillain, namely, t^ motion ol tho oonlm of giavi^, and 
Eiilm's oquatians for anguloi aercknatiom atml moviiig awos Wo shall sco tho order 
of the term neglootod, and tho fdiyaieal origm of Uw tcinis in oui looulting equatums will 
be evident We shdl begin with tho hoiisontsl pendulum, so tho lovur uwd for mag- 
miying the motum with oidmoiy meohanioal icgistraUon lo itsidf a hoiisontal peudolum 
and the equatum of its motum must supply tarns in our icsidtant aquations. We ehsU 
also assume an aibitiaiy pentuin foi the migin of ooordmates, and dolmmliio what poair 
bon of thiB ongm will give the eunplest equation, wo shall fbid this to bo tho center of 
gmvity of the pondulum m its undistnibed position Although I have hiQowed a difici- 
ont route m developing the equatum of the aaibmagiaph fiom those foDomd by the in- 
vesbgatms menbo^, I wuh to ooknoiiriodgo my indcbtednass to them for the galdanee 
I have iBOMved from their leuarafaes 
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IHE BORlZaETAL PERIWUIM 

Theie me thiec points of tho penliiluiii on which foicab act, lumply, the cpntoi of 
gmvily mill the two points ot siippm t Wo shall eall Iho line joimng the too lellci iniiils 
the a iM of lotatiM The foices at llic points ot anppoili nu> be loplnred In* a unglo toico 
F, arting at tho point of inteiscotion ot the uu of lotation with the peipemlioulai on it 
fioiii tho eontci of giaiatv of the pmduluin, and a eoupio Tn the ZoUnei foim of suspenr 
Sion this point u not fixed iclativelv to tlie pendiiluin, mid theiefoie the thcoiy hoie 
given does not applv to the Kdlnei anapenaun, soe tuithei, page 170 The foire at tho 
centu of giavity la simply giavity acting vn tic^y downinuda 
Let iia lefei the poulion of the pcnilulum to a sot of leotnugulm cooiilinates hxml in 
space whoac oiigin la at 0 anrl whm positive diieetiona me diown in flguie 30 When 




the pendulum ia at net, let It he in a piano panllBl to the plane of pi, and let it point 
in the dueetion of p Let CQLiefei to the otigmal undiatuibed poatUm ot the center 
of giavity of the penduluin, vO, the poaituin which tine pout would diuiog ihe 
datairbanoe if it wera rigidly ooniieotad with the auppart^ ^ CG its aotual noait«m at 
anytime 
In flguie 80, let 

Vi he the indmation of the ana of rotafaon to the vertloel In the luuUaturbed 
oondition. 
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tha indiiULtaon tluiiiig the dibtuibnnco, 

Uie anguloi duplaeciiieiit of iho 0(7 iolali\c lo the auiipoil, the poBibve 
diiGOtion being ilio wne ae thnL of ■„ 
the poipcndiculai dibtanoa fiom the 00 to Iho axie of loliilion at O', 
the ahbolulc Fouiihiuihh ol O' befoie llio dislui banco, 
the abeoluto oooidinalob of the 00 at an} time, 
tlie foieo apidiod at O', 

ih comijononlB poiclld to the fixed a\n himI to tho moving axn, inpoe- 
tivcir 

the components of the foico oxeited on tho pendulum by the indicator, 
tho moH of tho pendulum, 

the momonte of ineitia of the pendulum about tho pmunpal axm of inntla 
thiou^ the CG, 

the lincBi dieplaceinentb of the buppal duo to tho dibtuihanoe, 
the anguhii dnidaeomonle eioiuid ite axn, duo to tho distuibanoo, the poei- 
tive diieotionb being indieatpcl m tho figuio 


Foi die soke of deoinevs tho disfdaeomsntv (rf the suppoit eio not shown in the figuie, 
but they oan eamly be imagmed 
The lineei ocoolmtiona of tiio CO oio given by tho oiiiiationa 

Jfg-Jl-JTp (1) 


In miloi to uo oxoctly what appiammatioiig we make, wo miiet um ISuloi'a oquatione 
foi moving axob to doleimine tho ongulai oeecloiations, tlio mohon n lofoiiod to the 
mitaiitanooue poeition of Uie 8 piinoiiial axes of ineitia diiu tho CO, which wo havo oclled 
(1) (3) and (d) icepeotivoly, as wo only ob«rvo tlio lotalmu aiound (8) wo may nq(^t 
tho equationa lofeiiing to the othei axos, the oc|ualion la 


where la tho absdluta ongulai arooUuation mound Uio inHlantanoous poaitioa of tho 
axis (8), and C, n the moment of ell forae wound this oxjb Ah tho iMUidnlum hea no 
relative motion wound the oms (1) and (IQ, its angular vclooihm wound thon mstwir 
toneoua poaitiona wo the same as tboee of tlu auppoit Since tho eupport la wpposod 
to move with the undoilying look, ita angular disidaeomont wdl bo tho same oa that of 
the roA, end wdl be given I 7 aquation (2) Its ongidw vdoeily will bo obloined 
diffiorentiating this oquation with reepect to the tune, we thus And 

§(reeO-S^ (#) 

and snth the viluec thwe uaed AB 6 mm,PB 20 BaaB ,x>- 06 km.,tliiabeeomeBaboat 
8 X IQr*, and dmt/dt hu a value of the aame oidai We may wnte (y we diall ree 
hirther on) 


niakiiigP"80aaoa. and 6 ^ 0 005, whidiie probably a amaller value than it vnadd have 
under the euwmwd dutuibanoa, we find the mwamum value of the relative aqgidor 
ooeeleralaon of the pendulum to bo about 6 X 10~*, a quantity br laigir than the piadnet 
of the two ougulw veloaticB gnen above. We may, thenlaie, idthout appnoiaUe 
enar, neg^ot ^ aecond tenn equation 
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'nie nofltioni of tibe bupport have been leplaood by n euii^e Foice F applied at O' 
and a oouple The fmoee of tiha oouple both paae Ihiu the bzib of lotatinn onrl tlicie- 
fon con not have a eomponent aiound it, or aioiind a peialld aw thiu the Ct? Of Iho 
eomponenh of F, pawn thiou^ the CG, 7, h lunellel with (3i, and theictoie F| 
alona la upablo of ewting a nunnant aioiiml |3;. Sunilail} on]} the eomponent of 
J can uert a mcment aieund (3). If tlie lattei foiee ■ eveited at a point dntonl 
from O', me find 

(8) 

l«t ua leplaeo dV by irhuih axpietca the angiilai aceeleialinn in teinib ot 

the Boeeleinlion of the pendulum lelabvo bo the buppab, and the aeecloiation of the Bup> 
port, ivith thobo substitutions the equation of aagulai aeoelcnbcm (5i beoomee 


We rnnat now lofdaoe Fj by ib velue in tetma of the nsolved peita of F„ Fg, F, m 
the direction ot (1), and thm the valiiea of theae lattei quantitiaa mint be obtained fiom 
aquation (4) 

We have 

Fl-if.OOTfifD+JVaHiib 1) + Fi00ife,l) (It^ 


Sinoe the ntationa oio the aame foi nil ixanta, we can deteimine the eosinn ot the 
aug^b in the nhoi'e equation, b\ awumii^ a apheio of uml lodiin 
f with oenler at O', and doteimmiug the displaoemenlb ot the axoa 
I Mb; K °° Burfaoe as a lamilt ot thu inlationa (h'/Q and the ralativo 
— augoloi dibplaaBment (6) Theao values follow dueotly from fi^ie 

ria ar 37, wheie the points lepieaent the mtaiieotioiib of tho axoa with 
the suifaoD of the hphae and the lines nsfnaaent the disploce- 

mentb of these pnnta 

co8(«, l)-ras(it+4-l>-^ 


aaB(h 1) - -Mn(i^+ - (iV+iQ 

AH the anden aia amall, and t and 6 aie eomideiaU} laigar than tha n'a, wa have thore- 
fne nog^oted aqiuma of the m's, pioduols ot m's end d, and M, but id is an impoilant 
tmm m our oquation, and amee ^ n of tho same older, thew teims must bo raloniad 
Subatitalmg the vnluea of them oosmea end tho values of F,, Fg, F„ bom equalmna 
(4), m equation (10) we get 


fThe aoonbnalm of COg aie X, F+f, Z-iZ, tha coonhiuiteB of CQg, dmlng the die- 
turbanca, am 

d+Z+(Z-iOs-(F+0*c 

y+F+l+Sb— (A— il)i^ (1^ 

t + Z- d + (F+ Oib - 

and tha ooardinetieB of CO duriRg the dieturbaiiOB are 

■"d+X'+(Z— fF+ftib— U 

F-y + CI'+0+Xib-«Z-i0*c (M) 

*-«+ (z- d) + cr+0«b-xib 
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The lotatioDB eie m Mnell that ve may neg^t the niiln in which ihi v up ettccted, uid 
thru eooffieionh nui^ be ronvdoied coniLunh Diltuipnimtiiig, up m't 




rfi* ** rfp ' rf#* 




Intioriiiemg these A’elim in cqiiatum ri 2 ), and the \b 1 iio ot thun olilaiiiol in ecpialion 
(0) anil wnting /,+A/P= /„„ the monient inulia eiounil the a\h ol lolalinii, wp gpl, 

-i55+<^+9^-^S'+'K?+»)] 

The toice/is wiallj and on aeeount of fiielion belwocn llio ponduluni and llip imliruUu, 
ih diicetum n not aeeiiiatdy known, but la the fueliiiiiand the anipilu ih>i|iluiiiipnls uo 
snioll, It n nculv at light a^n to bodi Lho maliduin uvl Iho luliealoi , wp have Ihao- 
foiereplaeed/i in eiiualion (0) by >,(1-^/3) anrl have npglcpUil tlip Ipim f/u^ + O) 
in obtaining pquatjon (10) Tlin u the gpiunal P(|iialioii of thp honmilal iniiuIuIiuu 
eouncigiaph, wiUun the appiovinialioiH mentioned Thp huceoNuvp Imps of tlip second 
membu give the momenta uound tho a\H (3) duo to foiroH lauaM to the bvps of %, y, 
and f loepoottveily, (the tcim MPd^/dF, whidi lun Iwon eomliiiipfl in the fust tPini nl 
the fint membu, hhrald bo Kwtmcd to tho fiiet lino ol Llio mmoiiiI numlN'i to malm tho 
etatemont ehietly true) anil the uigin of tho tom iPinmonlul by vneli teim in tlip «iuar 
turn le evideiit 

Thia equation oan bo noatly umpliruKl by a ptoppi clinipiMif UioniiginofoiMMdinAlin; 
if wo (dace the onpnat O', wo havn JT- y-a^aO, ami Uic uiiiabon baoonion 

On putting /g*0, omittiiig and and makiiig Uio pioper changn of 

notation, thia baoomea the equation Na 80 id nmoe Galitiin *• ISqualum (10) can bo 
■mplified atiU mme by idacing thouigin atCG,, Ihon JT^y+faZ-if—O, and it 
beeomei 



It la evident that thin aquation can not be simplified fuithor without omttiqg unwm of 
ita tenna fiefiimng to the equation of a wave, equation (1), diffieientutiiig twioe udth 
inqieet to < we find bn tho mavmnim value id the aocelnatian 



0 B Omi 




151 


REFOBT OF THE CAIIKIRNEA EAHTHQnAKB COJOllSSION 


fiilhPB20M!aa aiidiiB6iiiin,thnhuavilaecifBhout06miD persra pa seo Him 
u theoiila ot the tooi^ c^dP, Pt/dP, the hat la amell m oompu won with 

g, which IB neuh 10|(X)0 mm pa we pei see , and ma^' thnefna ho iwg^cctod ^/2 
IB email in comiwiiBon nith unilgTi but it la of the Nune onln aa id, nai’atlideM (Pf/dP 
M BO Bmall in eompunon with q, that wo may net^at {^/Z)((P{/dp) alao, iPv/dP la of 
the aama older bb d^/dP, but it w multiplied b;> (ai^+d), whuh with aonie inatiumenta 
may amount toiH,if tboaccuioe} of oin meamtee n not gicater than this, no may omit 
thia tcim in oompuiBon with <ft/dP The psodnet /,(1— Hie left-baiul 
momha of the equation may ho wiitlen A/APd/dP+ theomiBraonof 

d^dP lb eqmvalont to aubebtuling, in the aeeond tarn, the angulu aecrleiation lehir 
tiTO to the Buppmt Im the abeduta angulai aceehiation fiuiae the maximum value of 
«i nof thcadei of 6x 10~'aiid the maMmum iwlue of d not theoida of Sx l(r*,and 
anee they would have the uuie pei lod, we find that d^/dP woukl be about 1,000 timn 
aa luge as iPe^dP, and ainoe in genaal Ig n mudi wnaJlei than il/P, it is deal that 
we make no mateiial mistake in onuttiiig Pm/iZP. Our equation then takes the form 


In the undwtuihed eonditaon the 00 Iibb in the vertMal plana oontaming the axn of 
lotation, thia a\n making a email an^ with the vatied Whan the inatniment la 
diatuibad the pobitiim of oquilibiium la in the vmtied plana oontamiqg the axis of lotap 
turn in Its diatuibed position Tlaug the aama devioa as on page US, we ace by flguie 88 

that the ang^ thiu whieh the phua of equilibnum le tinned 
• -le-K-i-. )/t , but smee the support i Wf la tinned about 

'-ap'** the vutied thiu an ang^ the angulu diaplaoeiiient of 

aa the plana ot aquilibiium idative to the aupport u 

- («, - iiih)/i — •„ which lediiooB to — a^i The laat turn in aquation (20) la thera- 
fma the moment due to gmvity tending to bung the penddum bade to ilS poution 
of equihbiium, and it la proportioiul to the angular dibplaoemant from the poution of 
equilibnum 

The value of the new oiq^ i, between the vertical and tho oaaa of zotation, ledunea 
piootieally to ip— W m on account of the email an^e thm nhidi the plane of equihbiium 
has been lotated (m figuic 38} Smee n^ie ot the oida 6 x 10~' and hr the von 
Bebeur pendulum, whae it boa a amollar '^ue than for any other inatniment, le about 
1 700, wo see that its value le about i 8000, for other inabumentB it u ebll smaller, 
we may omit and consider that the mdination of the ane of rotation to the vertaeel 
haa not been by the dietiirbanoe 

The equahnn oontune fJi, the moment due to the leaotian betweun the pendidum 
and the indioatin Iti value can ba datennined bom the equatnm of tfaa induator and 
then Buhatituted in equation (20) The indicator la itsdf a amall, honiontd pendulum 
and IS afteoted fay the dieturbam, its geneml equatumwill be of the form of equation (10) 
Let UB aanime that the axia of rotation of the inriinatoi and ite cp^ ha m the ana of y 
thru the C0, of the pendidum; the coordinatn itf the tlicn become 0, 0 (ne fig 36), 

puttaag theae vduea for X, Y +1, il, in equation (U) and smtiig pnnwB to mark 
the quantitiee lefening to the Indioator, ite equation beoanieo 


/,' has a poutive a^p beoauae the foroa u applied eo that a podtise biee i 
poutive angular aoedeiaticm, sfe here MHiwiHd f 0^ and that the leaettan between the 
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indicatoi and the pendiiliim nols nt iii^t anglas lo the lamci and h oquid to ils (1) com- 
innent The^ aisumptioiib mill not bo aeeuiatelT liuo. but tho quaniiiip^ involved nie 
and no impoitanl eiini will bo inlioduocd in' thoni Exun in this foim the Muni- 
tion n V013 eompliealed, but it can bo niaile veiv Mni|)lo 1^ consli noting tlio iiulicntoi 
so that its eg shall lie in its qms of loLation, thrn P IxKomps 0, ainl only 0110 tciin 
icmains on the iighb 4 iiind sule In this rasa bill 6* n sp\cial tunes as laigie 

as 0 , BO that as •Jioiin on page 161 ae mnv oniil bikI llui cciiialion of Uk> 

indicaloi Ukeb Ihe simple foiiii 

(SS) 

With the cp m the omb of lotatum it mo^ no diflcienee wliinc this avis is biUiRled, 
and tho intlioaloi may oi'on be a bent hnoi withont ohanging its equation, thia nietluxl 
of ledueing tho inlliieiioe of Uie imheatoi is ao siinplo that it dmuhl alwnyH be fol- 
lowed In ibis paper wo ehall aanime that il haa boen, if il lias not wo must oiihor 
into aoeounl ibe vaiious teiina ot equation ( 21 } 01 we mubi look upon tlicm ab ummpoi- 
tnnt and nei^oct them 

Wo have, of oouibo,/i'b -f^, also 6'-> — whoio Hj— fi/f,, and henop 
- elimiiiaUng /j fiom pquataon CtO) q} moana of equation (22), aiul making 

the above aubatitutioiiB, wo gat 

«,+V/og-Jn[g-p(a+*)] (M) 

It Will be Been that the moment of incitia of Uie pendulum u piaetioallv meioasl by 
n|* timea the inomont of inaiLia of the indioaloi, aiicl tius tends to diminish the angular 
a^eiatum, wheioas the maaa of tho pondulum which appeals on the iiglit sulo of tlu 
aquatum and tandfl to meiaasa the affiliation ib not aflcolod 1 ^ Uio IikUlaUu , honoo 
the impoitanoo of makmg tho indicaioi as li|^l as iiouiibto If foi Uw sidca of iiuimiiun g 
the mogmfying powoi of iho pendulum wo ahould adil a spoond Icvor lo bp clpIloelMl by 
tho fliBt, a^ if tho labo of tho angular dclloutioiM of tlw sponnil and first Ipvom bo fij|, 
Ihon the efteoture momont of iiauha of tho two levois is /(B»' + n,“/, 0 ", ami dial of tho 
whole eyatom ib /ai + n.'/ 0 '-|-iL'ii|'/a,", tho tho inagnifymg powm may bo uioirasl 
b) a maltifflioation of loveia, tho aohiol doflootions of Uio poialulum an diminisht 
and It may be malBi lolly In tho Baeob^maii 10 kilog Bouiniogra])li /g-aOlOxlO^ 
cm , 7^' « 280 om V(m , and wlion the magnifying powm is ID, 81.8; hcncp 
the oHofftive moment of inerba added by tho mdioalor, w,'/.' otiuals 87 6x10*. 01 
ihtli of 

Let ua wnte ^ "• [7]; also L, Inlaoduouqg 

Bubehtatunia In the equation (gS) we get 

We have ao for not taken ooeount of hlction, but all lOBtruinentB are Bubjooted both 
to siBOOUB bietum, or damping, proportional and oppoaitB to tho vdooity, and to solid 
fnofaon, whioh has a oonatant quantitative value, but adwaya oppoBOB the molaon; m 
Bome esBOB, qpeoal dovuwB ore added to imneaBo the dampii^ Wntang 2 adV/tt to 
lepBoaent tte damping and t for the acdid fhobon, the equalaon beeamfla 

We hen oBBume that the doBqnng ■ pnipartumal to the voloeity lelatave to the Buppork 
TUb ib true when apadal dompng demeea an afflxt to the Biqiport, hut In fha oan 
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where no special ibinping is inLiodueerl, the vbicoub liiclion is Lugelv iluc to the misi- 
anee ot the auiioundiqg aii, anrl if this does not move with the suppoit, it will not bo 
piopoitioiial to the laihfiw velooily, but to some complicated lunction ol the ichitis'o 
and absolute velocities It tlie inatiumenl is in a clased loom, and the eaithquake 
inotum not fast, Ihc an will, to some extent^ move with the euppent, and as tlu damping, 
whan spaoiel devicre aie not used, le extieme]> email, we malm no mateiial enoi in putting 
It piopmtronal to the letatiM velooify 

B in the equation leCeis to the native aqguUr disidaoemant of the pendulum, if 
we pietei to ileol diiootly nith the idalive displacement ot the maiking point, ivo can 
pioeeed as fallows let I be the length ol the lung aim of the laet oi moiking lovn, anil 
B ita opguloi diaplaramont, multiply the equation (25) thioughoul by i3, wimio 
fi|fi,n, • If a la the hneer lelative displacement of the mailaqg point a — 29 b 
HB, making Unae subatitutes in the oquntwn it beoomae 

wheie a and its doiivatives in thm aquatum will base positisT oi iiQgative 

Bignb, Boooiding as the number ot midtiplying Icieib is odd oi even, this will be evident 
if we snppoao the support to have an aoe^iotion in the pomtive diiootion, Iho pondulum 
will be lett behind, and the loqg cml of tho fiist level will move m the positivo diiootion, 
that of the bcooiul leioi in the lu^tise duoetion, ete Those oie the equations of lola- 
tivo motion of the pendulum and of the meihing pointy and Ihqj me tho only equations 
SKI havo fiom srhuA to deduce the movement of tho auppoit It snll bo aern tliat, loi 
the hoiiiontBl pendulum with tho oiigin at the CQ^ and to the dogiee ol appioviino- 
turn used, the only ihaplaBemunts of tho suppal which enter oie tho Imoei aocoloia- 
tion pmolldl to Lbe axm of t, and the lotation mound the ama of |f, hut as both onln 
the equatmn we me not able to detmnune the value ol oithei sepmat^ (Boo, howosci, 
page 188 ) 

For the Hilne inatiument dnaot photognphio legiabatum m used, if 7, is the IntgUi 
of the beam fiom the axis of rotation to the dit foi the leooiding li^t, then a b — Ifi 
mnee and o mo positive in oppoMte diieohons, and in equation (20) —IS miiHi bo 
raploMm Iqr 2| Fm the von Robm-Paachwiti foim the optioel method of iQgialaation 
18 used, if D IB the distanee tiom the miizoi on the pendulnm to the leoording paper, 
then OB —2DB and n2 must he re|daaed by —2D 
We see fiom tlm equation that 2 pendulums whmh have the some values of c,£,t, and 

have idcnhool equations, and thw movemonbs ta the emne distmbanee would bo 
identaeel, althoit^ thoy might differ very iniuih in moss and in fnm, and nm imim, 
m oidoi that 2 pendulums should have identical motume foi the seme disliiibnnoe it 
m iicoossar> that the oonatanis above should have the smnn values foi the 2 pundiiliimai 
Thia makee it peifcetly olcm why 2 dsaimilBi pandulmuB ^ve snah dilfcient roeotek of 
the BBine dishubanee, indeed 2 pendiilunie made oe neaily ■lihw as po 4 iblo give dia- 
lumlor leoorde if the? have diifeient vahme of i, t e difieient peiiods, or even if thqy 
have diCEnent values of p' The was pomted out m 1BB9 by Di 0 TTn«i«n i 
homontel penduluma of the von Rebem-Fhaohwnta type mods as nmily alike aa possible, 
monnted eule by ede, and hevipg the aamc penod of vilmtioi^ gave veiy dilteient leoonla 
of the Bome emthquake The differenoe wee found to be due to diftiiiAniiiwi m the tiio- 
tion at the aupputang pomte. Altentrane were made until the fnotmn was the Bm. 
in the two indbiunenta as ahosm by the aumlanty of the dying^ut eurvee of free vibro- 
tione After that the two intiuments gave siimlw ipeords of a 

LntnmoiiUnkiinlflb 1800^ p MB 


lUt Air 
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In oiilei lo determine the value ot lineei dupUeemenle, we muel ulhei neglect tlie 
lotation OB vnall, cm deteiimnc ih vnluc ae a function of the time liom boma othei insLiUr 
mcnl, and then cithci intcgiatn the equation, wliioli can bo done if it n found bj the 
lecoid lo be a simple foim, eay a umple hoimomc cuive, oi wo must laboiiou4r meae- 
me tiom Ihe locmd the bucomivo valun ot d0/cft and B, whieh wbon inlioducod 

into the equation mil gi\c iis the eucoessive valucb oL ePf/dt* A double buiiiination ot 
these Avlueb will then give Ub the buecoMivo valuce ot llie disidiieoiiicnt f So lai na I 
know thiB pioci>M has only been eaiiiod out once and tlu.n mlluiiil Inking into eoipaikiin- 
tion the coiiblanl p' * The pioecfl k voiy laboiious uiul uinpIuiMiCb llic advantagiP 
which boma ulliei foim ot iikUumenl would have, in whirh llu> lelaluin Imtwobn ita dis- 
placement and that ot tlic oailh would be mcne iluool and simple 


DLTEHunf moN OP vnn cniibTiiRB 


But with the imliuments we now havo, it ib impnitant lo iloteiinino Lho values of 
thebe coiibtnnlb, which can be done aa iullowa If lho supporL wno aubiocliMl lo aveiy 
lapid but amallmavcinontt the vooiuLdeiivaUses would boso niurhlaigei than the other 
leinib in Ihe equations (26) and (20), lliat lho laLlei coulil be ncgloLled and wo diould 
have 


*fti ^ 


(W) 


Intcgiuling anil nei^ting the volooil} mulbpliocl Iqr lho time of the movcnienl, as 
the bittei la auppoaed extiomoly ahoil, wo gel 


i(6-A)-f-6 o-cii-”a-6) 


(SB) 


Thn shows that foi a movemonl of this kiml a point on tin' [icniluluiii distant L lioin llio 
axis of icitaticm will havo a lelaUvo displBcaiwnl iH|unl, but in lho oiipositc clin>clion, lo 
that of tho bupiwrt, Uuit is, that il mil aclually iiol bo ibsidaood Vy 1^ lunvinnonl 
Tbia pomt la tiio contoi of oacillalion. Il la also the ixnnl at wlileli Uio wludo mass ot 
the p^ulum might bo conoonhalod mllioul ailoeling its inoliinM, L u Uiciotoio enllod 
tho length of thn malhcmaUcal pondolum of lho aame ^fpe, aucli a mnibomnUiinl iNnulu- 
lum would havo lho aaiiie pni^ as tho actual imululuni fas wo ahnll rfc laU>r), Iml 
we imiat lememboi that L, aa clofinod hoio, la not lho lonfdh ot a simido iNnululum 
having tho Mine penod as Uio hniaonlal pomhilum 
We also ace horn the aocond pciualion that Urn aelnal movoinenl of lho marking poinl 
mil be ^/L limeb aa gioat aa that of lho auppctl, Ihia Ihon will icpiOMint tho magnl- 
lyingpown taramalliapidliiieardlaidaoemcnlSiBiid wonuy lopioBoiilitby V. Its value 

IB evi^Uy 


L k k 


t L* 





if we wnta • whole fn,->Z//L • ole , f a, ai| equala the latio of the 

long to the shoit aim of the fliat lever, etc. U on tho other hand Ihme la no linear dia- 



Aa an 


plaoeinent, but a amall npid angular acedeiation aiound the ana of y, the pendidum 
iB not afteetad at all, for the equation dna not "wntiii the angular aeoeleratioii. Thia 


■By Genaril R PTwiinlnir. Eiilirir'p- la 

9iAuii,lB01 Inip **1 si IS ii li, ig, 0,B Oon Bh 
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Aiises liom tlio twut tliat we Latd taken oui ongin ot cooidinatef at the CO„ ol the pen- 
dulum 

If we go back to the equation (18) and climiMto the leoclum of Uio ublioaUu a^ butoie, 
but letein the tcim eonteimng the angulei aooeleiation ebauL a'oa i3), no should hod in 
oui final equation the leima 

a* + '*’»/«»■ + «+ /i'jrf -/rf/' 

which would bo the oidy impalant tonne in oui equation, whom a veiv aniall but veiy 
lepid anguUu aeceleiatioa oeouiied oiound axie (3) Integiating, we hnd 

Foi the BoaohOmoii pendulum 7^, u about 30 tinim " 1 *V and oie iiogligililo, 
we theiefoie see that the oqgiilai dufriaceuent of the pendulum would only 1 m about 
^ of that of the auppoit eiouikl the axia 0) 

£1, on the othoi h^, thcio la a peinuinent ongulai iluplacemunl about llw aw of 
y, and no othei ilvUubanoo, wo must haee fm oquilibnum wo have 

nogleetod the solid hwlum, which may act to luoieaso oi dooicaae the angle B, oi the 
diBpIaaenumt e, acooidiiig oa Uic pendulum roaehM ita position of ct|oililuium lioiii oiu* 
hide 01 the otbn AVe aholl vie lain how tlic value of jf allcola the icsult, but iw/deoL- 
ing ii Im the moment, we «o that die angulu displaremont ot the poiululuni ii 1/t tinKN 
that of the buppoit Hbnro l/i may bo taken at the magnification of oonataiiL angular 
displaocmenla oiound atii ol y Pm the Boaoh-Ommi inaUnniont this a alxml 70, toi 
the Mibio, about 450, and for the von Iteboui*fhachwila, about 71)1), when the jioiiinI uI 
vibiation h about 17 wieoiula An appeals below, l/i n pio|iorUmia] to 
If theio IB no distuibanoa and wo ncgikiot Motion, equation (26) leilueoa to the iom 

g+W «-0 (■»!) 

whoee aolution lainoBonta a siniplo hoinionia Hwuiging of tlm pendulum with a imiimI 

(MB) 

Therafmo m oquatrau (26) and f2b), qt/L con bo iqdBoocl l^y (2 w/ST,)', 3*, onn iciubly 
be determuKd by obeeivation L ' » wi w Lho leiqsUi ul a nmido matlianatloiil iiemlur 
lum having the mnio peimd as the msbrumout uii^ cunaidcialion 
Equation ^ may now bo wiiUen 

(M) 

It oontams foui conatanti^ and when these an known thp ehaiacteiutau of tho inatru* 
ment aio known Two malnniieata, howovci they may diffei in man, alio, ahopo^ and 
uven u type, oa we dial! aoc later, will give idmfaeal loooide of the aamo diatuiljanco 
if diaae oanatanta are leapeclivcly equal for the two inatiuinents 
We have oeen that L' can veiy oeaily be datonnlned throu^ equadon (82) by 
iletaHiUuung tho penod of vihiatian 7 eon be found by tlm vuloin quan- 

liticB whioh define it m equation (28) Tsiftflad of mcoauiiiig the value of L It oan bo 
lound flom £' through the lolation £mi£7, after a haa been found of the 

methodi given bdow 

‘Haeiibad mi l M i mnt gfllwpchtwtBaa— thanitaliimwalMvaMS"fa/y£ 
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Theie n a diipct avpciimcntBl inothod ot detnmimng I' due to Pioft-Mi Wicoluut ' 
DupLue the pendulum by applying a email foice / at an^c^ Lo il and at a dia- 
tanec t tiom the axib of lotation Ih moment will bo ]V The equal moment of 
icslitution cxeited hy the pondulum will bbMlgiO, wlioie 0 la the aiigulai diiplaecmeiit 
of the pendulum, this appeals immediately tioin the tlieoiy of vibialing bodu^ it we 
replace L in equation ^ b\' ih yalue {lyill 

Equating these two moments wo find %0^ff/hllg II the maiWing pranl at the 
eame tamo hoa been displaced a dutanee Oj, Ihm 

Fa^/£5-ayMaa^X*if (38) 

oj u obeeived, V (ktoimmed thiough the pctiod ol sibiation, and id coleulated by the 
moment of the applied foioo, oa above 

In applying the fbieo Fkofessa Wiochcit use^ what u piaelically Uu. beam of a 
balance witli a veibeal pomtei, the lattei pioiaeb against the pendulum with a Ioku 
due to a sreight placed at the end of the beam If tlie length of the pmutci la half 
the length of the beam, then a sreight mg placed on tho end of the bomn will uvnt a 
piOBSuie mg ogomst the pendulum, and sie Snd id^ mf/Ml 

Equation (021 also enabloB ua to deteimino the value of i, whieh can luit be meaauioil 
diieetly snth any degioe of accuiaey, L can be doteiminod Ivy moasiuiiig Uio quanta- 
taea entoiing ita defimtum fp 156) , g is aupposod known and i can thiMi be cnloulatcd 
A special oirangemont by which the von Bobeui-Pasehwiti poialulum can be mining 
with Its auB of lotation hoiiaonlal cuabloh uu to doleiimnc ila i oiul L with raao 
When 1 la laiga it muat bo leplaeod in tho equation (82) by tbo accuialo tmin bin s, 
when t IB 00” thia baeomab iimty, and sre got foi tho poiuxl 

fiom which L can be immediately ealculalod When the pendulum is hung so dial s la 
unoU, the peiiod la pvon by equataon heneo 

x^Tf/Tf ( 84 ) 

We have aeon that if sre lilt the auiqmit thiough an anglo tlic iNuidulum is div* 
placed thiough on an^ da — It la easy to produoo a knosm talt on a Ifllnr 
matiument 1^ moona ot the losding aciosvs, a^ on the BosebOuioii inatruinont by 
mcana of tho houaontal adjuating aerew at the toi> of llie siipimrliiig column Tlw 
value of s eon then bo coleulated by moBauiing d diiorlly, oi 1^ onlnilaluig it thiough 
thodiaplacenientai of the pomtei, fw, and m and Zj an vary caaily 

meoBu^ 

Betunung opm to eqaation (JM), negMotang the aolid hietaon and suppoolpg no 
disturbanoe, the equation beaonwB 


of whieh the adutaon h 


S+2.? + rizYe-0 




(88) 

( 88 ) 


providad2«/3', IS gnatar thane Og and 4 aie eonatonti to be detennmed Iqr the Im- 
tiol BonditlMiB ud Tib given by 
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( 38 ) 

(88a) 


l + CcT/Jr/- 

It c 18 anuU, m can deduce 

Ifj as in the majoiibr ot penduluma now in use, theie is no especial device toi damping, 
a IS a iwrr amall quantitr anil m may, to a doae dogieB of appiosimation, wiite T, 
and 2T/r-2ir/2'g 

Hie ml Hiian, equation (30^, icpieaanlh a sunple haimome motion with cleeieasing 
am|diti]de given by to dotiiinine tlia auoeewva maximum swings in opposite 

auloB ot the ccntial line, wo put <>0, T/2, 2T/2, eta , in the expiesbion Tho latio of 
sueoMivB \alueb ot the ampiiiaiilfi u eonatant anl equalh V' , i a , if Og, Oj, a„ ete , 
ate the sucoe^ivc maximum dibidaoumenta we have 

( 10 ) 

a, oi •% 

thifc quantity is called the danipinp lofio To dcteimine the value of c, lake tho nnlmal 
loganUims of both aidea of equation (40) , we get 

log,&»2 30Seiag^-^»A (41) 

Oi Oi a 

wheie log atandh for tho logaiithm to the baae 10 A is caHod Uie Iq^ithmic ilooremont 
of tho n»H | 4«hMlii Fiom thia equation wo ean rjilnnlale c, but as it la dilHeull to get a 
good detennination ot the latio of two suacaavo amphtmles, we can dotoiimno « horn 
tho latm of the aaioth lo tlie alh ani|flitude, ob follows Multiply togathor tlio euecobeive 
latios of eqpiation (•U) and wo gat 

(4S) 


take loguithma of both sides of tho aquation, and we gut 

(43) 

a H Ka 3 

This pvea la moie ammate values ot c and A Tbs quantity neodod to doloinuno 
Tgin equation (80) ■ cr/2ir, and thia beoomoa 

■T_23^lg 

2v 9m a t 


In deleimmiiig a oi aT/Ov, one natmally ofaaeivea o^and i^, but the loganthnuo deore- 
ment. A, is a leangmsod oonatant, and la the quantily ueuaDy leooided to indiaale tho 
of the inabuinont It la to be notuad that the lopnthmie deciemont is not 
a oonatant, but la ptopoitaonal to the damped period 
We alao have fiom equation CBQ 



and thiough equBtans (4fl) and f41} 


*’k2',V 1or*c log'c 

,%w) «>+]0g,^c~186B+lag*. 


(44a} 

(44b) 
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The Uhe of Ihii toimiila u the quickest means ot MlMihLiiiig the ipoluo ol 

iihiLli enleis Ihe c\.pic&aiaii foi tlie mognitving powei d the wismogiapli foi hatmwwm 

vihiatuniB 

The vihialioiK of the pendiilum undon dampmg he between two o\poiiential ourvee, 
and — a~” as shown in figuie 40 

Thcie aie law inbtnimenti liaa of all adid fiietion, this onlna at the pivots ^nd at 
the moiking poinl At the pivot it n meioly u ronstant moment fanijin g to atop the 
motion, but it ma^ have a eomowhat 
dittoient value foi motion in opposite 
diiection At the mjiitaiig point the 
ehoot IS dilleienl, in figuic 11, let n be 
the pivot, and b the moiLuig poinl of 
the mdieator, lot the leooiding paper be 
moviiig to the nghl with a s'cloeily of 
let the moikiiig point be moving to 
leduee 0' with a velMily o', he and bd, 
m ahown in the figure, wdl indioato the 
ino\omentB of Uio marlang pant idativo 
to thp papa, as Uiaieaultof those movo- 
ments lospeetivcly , die lesultanl idabve 
motion wdl bo be, anrl the liiotuinal face 
which will bo diieotod in the diipotion opixulu to ha may bo lepicaonlad by a con^ 
Btant ^ Let a be Uio oq^ which ih ditocbon makes with tlio diicetion of motion ot 
the papa, and bt 0' ho the angidu displncomenl ol tho bvor fioin Uio mnio durotion 
(which should bo itb diicction d oqudihiium). 

We may divub ^ inlo two compononia, ono in the diioeUoti of tho bvnr, whleh la 
lesibted by a reoetion at the pivot and ilooe not tend to lotate tlw bvor; a aoeond at 




nght onglen to the leva, whioh exoniaaa a momont to tmn it, to cbteinuno thta momnit 
we must get the component of ^ m the direction of if anil mulbidv it hy V, ^a dfootivo 
moment la 


— 4F un (c — 0*) 


AT 1 ^— v" amy 
At ^ v?>+5»-5i‘S'T5r» 


(46) 


Thia can be developed in powaa d if /if' (which wo will write «|/) oi of if'/if (a v^") 
whudiBver la bu than umty, and sie get 


“ *l'(»u'-aui0O<l-»u“/*+>li'«ui0'+ ) (46) 

If the leva la moving veiy rapidly in conpaiuon snth the paper, v," becamea a small 
quonbly, it may be ne^eeted, and the fliat en p w ion beconiM ii, that is, there la a 
constant moment tending to atop the motion d the pvndMiinn If the paper la mov* 
mg veiy rapidly m oompaiiaon with the bvw, Vu' is a amall quantity, a;^ the second 
eapiamion reducea to ■n0'— iu^0'+* ), whieh, whan 0' la omoll, 




lOB BIFORT or THE GAUPORinA XABTBQUAKE COMUEbtUON 

baaoma tbBiqnaaaiitB a moneint pioparHonal to (he vdoafy of the Iotdi, 

end a bmou piopoilional to the daplanement 
la the intifiwmfiiafai oate wheie neithei nor *" la piepandoiAting^ luge, the fiio- 
tianol Tnntntit u ^ oomploi funobon of Abb latio and ^ the BDgulu dieplooemenl 
In any luge evieg the icooidiiig point naj pea thiu its poaihon ot equilihiiiim with a 
veloeily much lugar than that of the paper, but aa it leachea the limit of ita awing ita 
vdooitf g^adualli leilueea to aao, hoioe natine of the moment bought into play 
wanea im-toiiailj dining the awing Am Iha lever paa«a ila aao poation the fnetion 
ewBiaaa a ooutant nunnant; and aa it approachN the nuraminn diaplneement the 
fnetion emettaa a damping moment, aikl a fotee of laotitiition 
It aometnnea happona, on oaeoant of a dight tilting of the piei, that the pendulum’a 
eqoilibium poaitum la not e\aatly in a line with tiha pivot ot the indicatoi lev«, no that 

a 

p 

lYs « 



the le\ei atanda at an on^e with the pendulum. The fiietumal momont has the aamc 
eapiemian os wo have oliaady tound c\aqit that we must leplooe ^ by d' + d^'i ^heie 
d/ la the ongulu diaidiicament of the mdicalar vdien the pendulum la at icat, a^ d' tho 
dihplneement fiom tiua pimtionduiing adistuiUancu limiting oasaa (pa on p 161) 
beMma ^ and -d* -d,') if d' and d/ me not luge, that la, in the aaeond eoae, 
we muat odd to the momenta ueady eonaulml om^r momont whudi tende to bing 
the pendulum book to tho piopu pobition of oquihbium. 

Lrt ua aeo what la the natuie of the liurtional moment ina speeul coae, let ua auppo^ 
wehaveaaunplohuinomoawingof theraarLingpauitofpenod,P<-15uea,Bndamidi- 
tudedom ; bt theveloeilyorthapapei belSun per minute, oi «"»0QSSem persee- 
ond. We have auppoaod the owipg oimple hannome, wboh it ivould not bo under the 
aotum of the hiatraa, but it would be approximately ao, and we oan get a fair idea of 
the vuiatum of the bietianal moment undm thia oiqipaaition If p la the diapfoeement, 
we aholl have 


y-uam — t, v'-J- — 



than 2 WP™ 211/16—1 67, and puttiiv tiM wieoewe values of the sine in the genual 
equation foi the fnotaonal momant (U}, we Bnd that the Ebioe does not very much foi 
aomething ovu an eighth ol the pen^ on oaoh aide as the pointoi uoaaeB the amo pobi- 
tmn, and it ehongm veiy quickly neu the ends of the awipga. for niovementa thuefoio 
m whieh the manmum vidue of ///' la of the order of 1 67/6 025— 67, the bietional 
momant doea not very mueh u vehie dunog a large pub of the owing It woidd prO' 
dnee a mueh too oompheatod evpreaaion to utaoduce the oetnal vahw of the biotionol 
moment mto the equabon of the pendulnm, the bedt we oan do b to look upon it ao 
made up of a damping moment, whieh would ante! tte ganenl dampug term, a moment 
proportianal to the diaplaoemsiit, iriudi would wwn*««e with a ■mibr term m the eqaa- 
bon, and of a oonstont moment oiqioaBd to the motum, w1^ would be lepreaented, to- 
gefhw with pivotal fnebon, by tte oonotaiit term of die equation. The unportanee of 
reduemgallthiahiobontoainiinmamiBevident^forwe eon not take ooeurate aeeount 
of lb Henaw the odoptum of vuy heavy pendiduiiiB, whieh rediue the efllaet of the 
toetannal fbnee on their motum That the foetwn at the neonling point ta, b general, 
very unportantt le dmwn fay tho rapid 4yiiig out of the vibrataone of a BambOmon 
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pendulum when the pointei le u compeiuon to the veiy don dying down wlien 

the muLing point doea not toueh the bouiked pepei The eltool of the mulliplvipg lovete 
in incioBdng Lho iniluoneo of the fiietion eon eoeily bo found Uemg tin. eomo notation 
OB on pages 161, 166, we have 

wheie foi this peilioulai ease, the/'s lopmsont lho icaeljoii bolween tho lovoie biou^t 
about hy the tiictaon of the maiking punt only, and the ineilia of the leveiB is not 
oonaideied 
This gives 

(47) 

that lb, tho fiietional momsnt is lAopoilionsl to the mulhpil} ing powoi of tho levels 
AsBumiQg that the fiiotion s/^ a moment, a moment piopoihonal to llie 

ditapHooementi and a oonelont moment, opposmg tho motion ot the ponduliim, we have 
still to determine in oui gonaial oquaUon (20) the volues of the oonslonls « ond p' It 
in this equation we loidoee nbya!^ it booomos 

the foim IS unchanged except that tho constant toim diops out Thcioluie lho vibror 
bon of a pendulum, oiteetod hy constant hiebon, hoe the some peiiod and is olhoiwise 
tho some os that of a penrliilum without the fiiolion, oaceopl that the vifaiation no longn 
tokos place about tho mediel line, but about a hne dlaplacod bom it by on amount Lff/gi, 
and this displsonnent is fliel on one side cS the modial lino and thon on tho ollun Wo 
may theiofme look upon Ihe foroo of loebtubon, not as propoibonal to a, Uio displaeo- 
ment, but to e loss Lp/gi, and the pendulum oon lemom at lesl anywhere bolwoon the 
two displaoed medial lira Let us ooll tho diHlaniio bolwoon the tree medud luio end 
its diBgdaced position, the "fiicUonol disploonmont ot the mediel line,” and denolo lie 
value, Lff/gi at p'(T^w)*, hy r. It muet be dolmmiiied by oxpoilmoixU Wo have 
just Been that the fiubonol momont evcrlod on the pondulum le propiirliainBl to tho mul- 
tijdying power of the lema, thorefino the fiiebonal duplneoment cd lho point le pro- 
portumal to the SBino quonhly, and the biobonal displnoomcnl of the morld^ point 
is iiP timsB OS greats or ptopatumal to As squoie of Ihe multlidying powm. Suppoee 
the biobonsl dibidoeement of the meikmg point at Zj wue 0 01 mm , lluil at the ciid of 
one lever mnlbidying 10 bmes would be 1mm., andattfaeondofaBcoandBiinilBi lovei, 
100 mm We oon detemine the idataon between p', r and the Cnetaonal fomo ^ 
exeited at the morkuig pomt oquols a fane eimted at the point of oontsot^ ^ 
of the pendolum and the fiiet lew, and Aib axmle a moment ^Z^ and Aarefore pio- 
duoBB on oeoelention of the penduhm equal to iniil/il], Ab oeedeiatum le lepneented 
by Pb ™ wpintom (26). Hnee 



lnfigiire43,lete„a|,a„eto,betheBueoBBBive exomoiona meoenied bom the medial 
line, let r be the diaplemment of the meifaal line, then if there le no ud the 

pendulum etorta bom a displseement that le a^—r bom the di^laeed line, it will 
swing on eqnol dibtoiiee to Ae other ads ol this line, or ag—r«&+r; .'. q|~^— 8r, 
OB Itetoits book bomoi the medial line is euddmlydlaplBeBd to(^,eade|— f^+r. 
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— 2 r , and we aee that eoah wocewa axauibion of the pendulum vt riiminidit 
br 3r 'When al last the fiicUoaHtopa 1^ motion between the linea tlj nod t2), the point 

aill oeoae to vibiate, the fiietum being 
^ \ juat enough to hold il in the position 

I \ vheieitatope But when the vibi alien 

^ \ beeomea veiy vnall, the fiietiou no 

\ Longai etttta a constant loiee, but a 

I \ y >. dampuig Coice and a foioe of leaUlution, 

fOi . \ /— \ I and theiefoie the maiking point would 

\ » / ' continue to appioaoh the tiue medial 

mi j being fiom it only ly the 

\ 4 / oonatant liietion of the pivoti 

\ / Whan thate la damping, the buo- 

\y oftuve ezemwona about the disidaoed 

" lines am not equal, but tha\ giadually 

diioimdi in the latio f **' , which we have called e, we have thaetoie 


B, + ? Ui+I ' ' 

and It H fiom thn aoneb of equaliona that we must deteimine n and p' At the position 
ot the medial lino may be ui^nown, we can not xneasuie the a's, u we must pioeecd aa 
tollowa addiqg numetahm and denonunatoib of the equal fi aetionb wo get 


2 j 

Oj+ei+2i 


A-J», 

Ai+Ai 




whole A^^ai+a^, etc , the AS aic the langm of the vibiations, that n, the 

diatancea fiom a mawimum exemaum on one cule to the next on the olhei Subtiaeting 
tlie numeiEton and denominatoia, the aeeond horn the fiiat, the thud horn the serand, 
etc, we find 

Sdlwiqg the fiibt equation (80) fa 2 r and inttodiuing the value ot ■ bom (ho fiibt equa- 
tion (U), we get 

Ecpiationb (51) and (62) enable ua to deteimine the vahiea of • and i bom tlie moabuio 
ot thiee aucooaBive langCb, then equationa an auitaUe when the langes diminwli lapitUy 
in value, but when thqr diminish vaiy dowly, then equationb will not yidd aeouiate 
valuer uid we muat deduee othen containing nngea whudi aie buffioienlly tai apait to 
have matmially difinent valuaa We proceed as tollowa add the numeiatma and thn 
denominaton of equationb (61) and we get 

t-trt-'t:- - 

mdtiplymg R of theae baatmiia together, wa gpt 


mandamaybeany nnmbeiaweideaao, let ua take viBfi+l, and the fonmilabeoonieB 

(•*) 
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nmn this we deduce ce befoio 


nr 


-Bio 


(05; 

Zr M 

Solviltg equation (50) Tm 2i, wo gpt 

ji — 

1+e l+€ 

^-c4. ul|-AI, 

l + € «(1 + .) 

addfng numemUnb and denominatma 

a, 4| — ^ .1,11 €— 

(i+€)ci-o/a-«) •+! 

lopIaoiQg value of ■” fiom aquation (61) we g|Bt 


( 00 ) 


2f a iT'i — -^Aiii 

• + 1 Ml — ilaiO— (4 bii— i^HlO 


(57) 


Equationa (66), (50) and (67) aie poilecU}' geneial, and n nuy' bu given any inlqgial 
value giealoi than 0 The faoliir (•— 1) in equation (57) lodueoa Uio aaeuiacy in the 
doteiinuialion of t whan « la neaily equal to 1, but a oan be doUnimnod with conaidoiaUe 
aeniniov horn oiiuatioii (51) if wo have a go^ loooid of boo vilnahons wilhout oulaulc 
disluibonoo i being tliui dolmniuied, we oan hnd }/ and ^ fioin equation (48a) Thua 
Iho dompuig and liictionol aonataiits ean he deteinuuod liom the mcaauie of 8 lonigos. 

Holumuig now to ciiuation (86), let ua oonaider tbo oaao wlioio the fiielion la mo gioat 
tliat the niovonunit u no longpi poiioilio ao tliat wo ean not deloimino « iiiul p' by the 
above nielboils Wo ahull then have «>2ir/!r^ and tlw aolulion of tha aqualaon ^6) 
under thn oondiUon ia 

0-:4,i-^ + 4^ (08) 

whole 

VI?— ai|"«— Vir^— I** (0^ 

and n n wntlen foi Sir/T*,, i(| and 4, aio orbitiaiy eenalanla wbon valuoa oio to bo 
dotoimiiied to eoiKhpoml to tin apoNol eonditiona impoaod Keating aolul fHelioa 
fin the inirant, wo eon (loloimino (be value of « b7 diaplaeing the iwnduluni an amount 
a,aud then Boiling It ficc, that la, at tune (« we haven bo. Uwedalai- 

mine 4j and to Minify tfaaao eonriltfeina, equation (69) boeomoa 

a (fiO) 

mi"" Wj 


Thia lopioaontB the diflaaneo of two eurvei, and uiob eii la gieater than fii„ 

(be aeo^ teim m (be paienthaaiB b alwaya amaller than (be lint ou a la alwaya poai- 
tive; and thaiefon the pendulum nmainB on tbe pontne aide of the poaition of equi- 
libnum, gradually approachiiig it, but ady leaahing it whm ( la oo 
To detenmne c we mint fint detennoie It or Todo tfaia^ lednoelhavBhieof 

« auflBoiently to allow a aatiafaetorv penodie motion, and detennine ^ penod. Dooraam 
tbe value of c until the motum la aponodic Now diB|daee the pendidum an amount 
and ideeae it eaaotly at the beat of a aaeonda pendidum, doteimma the defieobon bom 
Ita poaition of equihbiinm at, aay, eveiy 6 or 10 beata of to pendulum Onaubabtatfaig 
the valuoa of e^ n, and t in equation (00) we oan dateimme a by tnal, eaah obaervatlon 
gfviqg a value of a, the avenge oan then be taken It woidd be wy diffleidt to deter- 



Ifie BEPOBT OF THE CUIFOBmi X^BfflQOAKB COinilSSlOir 

wiiTM c mlDg iha oidiDBzy nwttiod of lecoidizig, a much beltv way would be to attach 
It fiiMU minor to the pi^ulum and md the defleetionB with a teleseoiw and m 
the MothnJ umd ta deluate gehanameteiB It eleotiO'inBgiiotie damping is 

uaadj it u eaqr to su> the dampiuft but with meohuical methodb it is mudli more dilh- 
oult 

In the partMulir oan when ^^2w/T^ the eolutioii of ecpiatum (85) becomee 

aoir-Cdi+4/i Cll) 

It the pendulum were displacad a dietance i^andnloBiBd at timefMO, the acfaitniy 
oonstante and ^1, take luidi reluea that the equation beeamee 

(BS) 

and the pendulum appraoehea ite pontion of equhbnumnpidly at fini but only roachea 
It after an infimte tima If wa ho.'wa amhal nw tha tliwping fonfaw , THff it.UjHw thw 

oondition by atarting with a damped peiiodio mbiation and thon inncaaing Uie valuo 
of a unbl t^ pendulum no longer aoeaea its eqoilibiiam poailion, when dnplaood ami 
releared, the value of m woidd then be 2 r/T^ 

A eaoond me t hod to detanmne « ■ to etait the p endulum into sudden fay a 

imart blow delivered at the cantei of oaaillaUon ud then deteimine the time foi it to 
attam iti graataat diaplaoemant Equation {BB) bacomca undoi tl*— nmwitimiw 


(f»i 


where Vg la the imtaal vdoeity If we put do/A equal to mo, 
gnateat chapflafiemant, t,, la given by 

we find that fho time of 

(•i - aiOti " ^ "i 0 4818 log^Sl 

(84) 

trndm Binular oondituma, equation ( 61 ; beoomm 



(05) 

and the time of peatmt daplaeenient la given by 


m 

(00) 


^ ftiotwniB mai^ to dnft the poutlon of equihbnum, thia, howevm . 

■ only etaio^ hnie provided p' la tnil) eonatant, but we have aaen that due is not the 
eaea when the movement of the pendidum is alow meanqmnaonsnth that of the dinm 
M It would «faHBg*l«gB pert of the motion in flwSuSw pnnoo 
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that n, WB must lubsUtute for a, da/dt, and fa/d^f Omn tiIubb aa pven by the lecoiri, 
and ira can then ealeulale f^df If, u n geneially the eabe, the loond le not a Bmple 
legidar curve, we mubt deteinune 
the values of a and Uune of ita 
deiiTativcv for points of the survs 
at veiy small intavalv and than 
int^ate the levidting vsluas of 
d'f/etf, giaphioally or otherwise 
This pioeen is vny long If, on 
the other hand, the leomd is a 
■rnpla haimomo cuive, and it firs- 
quently appionmatss Una for diort 
tunes, we nan intsgiate the equation 
dueoUy Equation (20) hesomas, altai Bubstitutfaig the vahiaa of the soefilaieiilB, 

g + Obg+afo-T’g+F&ii^qFp'-O (07) 

whom wo have pul for gi/L, oi by equation ^ 

Let us suppose fust Uiat Ihmo is no lotation, and the lam Fpii^ duappoais Qioob- 
ing thoongmof time vHim the pendulum has its gieatost clongaljim in the powfave duos- 
tion, wo can wnte 

a-^coaCSv/IOt— ^ooipt (08) 

tfo/dlaa— poiBinjif, di^/d^H— jjTi^ooajif ^ 

jf Is adiseontuuiouB funotion,ha'vmgaeonbtanlnumaioal valua,butauddonly ehan^qg 
■gn with (ha velottly which U always opp os e s We oan lepieBonl it by (ho sones 

ji'Hl^(ffinjp(+inn8jpl-|-^nn5jpf • • •) (70) 

where fiV, or (Ow/TOV, as m oqualion (Ma), is the poahvo numeiloal value of Una 
aanoa represents the moknn line in hguie 44 for all ^uos of f. Bubslilolu^ the above 
values in (he equatun of the pondidum. It nduees to 

r^-^looB(jif-x)-^(nnja+inn8je+> • ) (71) 

where 

^eaBx-ab(aF-p^, ^unx^-O^Mi <4'-q'K"^-J^+(>aP)') (TO 
Midtiplying by dt and intapmtug bom (>0 to (■■(, sre got 

+ l + l ) (R) 

[ntegiatfaig agam, after leplaemg the last aartes by its value, i^/B, we got 

-peoi(|4-;d+pOMx+ jBmx.l 
+^^^*i^+jaui8j<+* • (T*) 



les 


BBFOBT of tee OALIFOBEIA S41tTHQU\KlE COUUISSION 


Suee tlia holds fu all values of wa must have 




P ' Bl* 


T%--pCOsx 


( 76 ) 


FS-_^eoa(|a-x)+^(im|il+liiu3/rf ) 


The seim ocmveiBBS so lepidly that ira nay naglBet bD but the flist teini, indeed, If we 
attempt to diaw the ourve raivesaubad bv the aeiiea making the amplitude of the fliat 
teim 2S mm , that of the aeeond teim Tvould ha a little leas than 1 mm and would ha\o 
aainBlloficcl(iBeefiguio45), that of the thud teim would ody be ^mm,andilaeUeet 
would haidly be paiceptihle on thn boele When we eonuder that the fiietion m by no 
means eoeataat duiii^ a half awing of the pendiilimi, and that the ouivo ncoided by 
our instrument ib fay no meonb an aocurately harmonic eiuvo, wo feel ontiiely justified in 
aeeepting the value of f obtained by nei^aedng all taims of the senes emept the fiist, as 
icpieaantaqg its bos value wdl within the limta of our ohseivatuina. We then liavo 


Ft -i - ^ ooa < jS - ;i) + ^ vnja - B eoa I /rf - 4) 
P ^ 


(76) 


Bsm^Bi— — smx+^^ i^^unv-l 

y P* 


|4.> 


f77) 


where 

If, howeser, ws wuh to lalra into aeeount the aeeond term of the aeiies in equation 
f7in, the second teim of aquation (70) must be uioieaaed by (4a*»^-fP)(sin37)f/!27),and 
we ohaerva that it will have no effect on the maximum amplitude if ^ is 0 , or ± 00 % oi 

± 120 % or ±180*, that it will ineroaae B by 
4niV27«f^il^-i 4-30%ai +I60%oi -00*, 
that It wdl dosmaae it I 7 same nmounl 
if -ao*, or -ISO*, 01 +90" H we 
suppoee the panod of the diatuibanoe to be 
twiwthatof the pendulum, nVp^»4, and if 
I — OJi om, then the diange in B may, at 
most, amount to 08x4/27ir, or about 
cm , and if 7 la 10, the alteiabon m the 
edeulated vahio of the amphtude of tho 
eai th'a daturbanoe may amount to sly cm , 
OI mm. As the aotual amplitude la apt 
to he one or men mdhmetem to produoe a 
movement lacgiB enough to justify us in 
legardmg p' as a eonataat and thw make these ealeiil«.hnwi app^, the effeet of tho 
a e e o nd tenn ot tha senes may be neglected witlun the limits of emna of observations 
and tfaemy Them data ate fair values for the Boeeh-Oniaii eeumogiBph, foi other 
inetrumentB they would have to he modified.* 

■ U «a mh to asoid all ofii 
(7S) bf Unnhu 



n our whikna, no eu do oo br leplaeug ttw two 

Tt Aoooi^- z) 


wo And 


(76) 


laOondfBiP/a, but a daw I 


I hold 
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We fiiul, thaefoie, that a eimida haiinoiue lecoid eoimponilb pietty doecly to a 
umple haiinonie dibluibanoe magnified in the piopoitum ot 


ir- -S- = 


era) 


Bmce B/y lb the amiditudo of the movement ot Uie vuppmt or llie outli In the eimplo 
earn vtoe r=0, oi whaie it le unall enough to be nci^Uid, the dcnominaloi ledueoe to 
A/^, and we ha\a, auhetibiting the value of A/^ bom equation (72) 


TT- 


V 

VIP (va*y+Kiyr«V-iM 


V 

ViurvBr) (P/r,)'+ Kiyav-il' 


oi by equation (44b) 



lo^c 

] 8(U + log'c 



(W) 

(TOa) 


Thie la the fonnula given by Doetoi Zocppiita and n peihapa in aa simido foim foi oal- 
eulatum a'^ it oould be put It is a lunation itf tho lafio P/Iqi oonelanlB of Lho 
matiument aie tahen aooounl of in the quanfltiaa, §, and V, ^ laltai ere have Mon 
equalbii^L In the parheular eaae whoie 7*^ the magmlyuig power booomeB 

■2a Slog;4 21cgc ' * 


which giowB laigar aa « oi i graaa amaUoL, but nnthoi « noi c ean om alaolulely 
vanikh, and thaiofcue thia magiurying powni oon nevei booomn luhnile, Ihou^ it may 
became veiy laigc 

If tho Bolid hiotum may not be nested, wn mubt u*io tho full dcnonimalor of oquation 
(78) and the magnitying power boecora 

ET-a.-- 


m which OcTg/fir) may be loplaaod by ita value given m oquation (44b) 

The Bolid fiietum adds two tenna to tho doooininaUn a^ ledum the magnilyiug 
powei , these teniia dqxnd not onl} on the valuo of idT,, P/Fg, and r, but aim on the 
icooidcdamphtodo^ boooming lea impel tantaa the BnqdiludemoicBSPB Thobolnmulie, 
equationb (^a) and ^1), aie lathor oomidiealed, and oould not bo uanly and qouddy 
eomputed ' IniepoiUngamphtudoi, it would bo much better foi eadh obeorver to doter* 
mine the magnifying power ^ faia inatniment and to leport the ootual movemont of the 
giound, inet^ of ^ movement of hia mabument aa la uauolly done 
We have found (p 108) thataaimplabaimonio vibntumof lhepointar,aB^ooaBt, 
JB the leaidt of on approiunately aimi^ haimome diaturbanee of the rapport^ f — WY) 
ooB(pt— ^) ThiB r^t IB fame whoever be the value of «, therefore it holdi whethor 
the fitee movement of the pendulum le dmidB haimome aa on page 168, or an — p***""***^ 
eurve aa on pagiea 160 a^ IOBl We ean revmee the loeidt a:^ any a unida 
movement of the support will produoe an oppiOBmately rimple hazmonio movement 
of the pomter. 


of crab) lor 
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KBFOBT OF THE OALlFORinA E4RTHQQ^EE OOlOinSIOE 


If UiB movemanh of fha pandulum ai« Kmjilp hoiinaiiio, and doe to tdto alone mtliout 
linear dnplaeeinonla, ive merely inteiahaDga — Vgm, fm Vf{/df in equation (71) , we gat 

(B2) 

Aa Ug doM not entw the equation aa a denvatire, no integration la nnnaawiy ydbaiigaa 
ita value suddenly fnm +p' to — p*, or nos atfiaj when pt le seio or any multiide of w, 
tiherefoie m, eonanta of porta of a aim^ haimoma oum aapeimtod fay au^en diaoontinu- 
itiea at then tonoa Bub aa we can nob admit dmoontinuibiea in the value of we muab 

eondode that whan y haa an appnoiaUe value, a aimple hannome movement of the 
pointai eon not be praduead bv tdta of tfae gtoond 
We aie thmafoie led to levoiae the pmoan and detaimina what movemant of the 
pomtei would be produoed by a eimple haimome tdt of the pound We muab leplaee 
Vgi^ in aquation (07) by uid intepato the aquation aflei omitting 

V^i/dP n^ha oama ^utaon would ap^ to the oen of auniJe liMwinnm Imeai dhplaoe- 
manta if we omitted Fguiriand lapbieed 7iPS/^ by Booefpt— that m, if we made 
— (S/Fy)eoa(^— ^) TbaadutionoEtheequabonwoiiiirthenbeveiyumpleif 
we eouldna^t}/, but whm we eonaider ihla taim it beoomeo lathiff oomplioatod, but 
it can be found. Rom the nature of the dmtaibiiig foicei and on aoeount of the dop- 
ing and fiiotum, it la evidont that after a abat tune the movement of the p«tndiiliiii i 
muat bBOQmepeiiodie and have the aamapeuodav the face Weeantheiefoiewjitothe 
adution in the goneial foim 


aBa,foapt-f)+a|Oaa^pr— • •ate -aiuooa(aijiC-^) QSS^ 

where m lapieaente all pooitive intogaia It la alao avidonb that the axma of the broken 
eurve in fi^ie 40 (whioh repieeente the movementa of the pomtar, the oontmuoua 

omve rqueaenta the djatuibanee) bom to Oj 
and bom e^ to On muat be perfeotly eunilar, 
aa the foieea triien the piwuiiiiinrn u mnv ing 
in one dlraetum are eaaotly the negative of 
thoae when It la moving m theoppoaito diiee- 
tion nieiefaie the tone the pwnHiii iiin takea 
to owing bom ttpto a^ will be eiaetly half 
ita penod, and if we take the tone aa aero 
wbm the pwiHiiiimi la at a,, ita ■nminutii 
diepleoenMn^ we oan develop p' aa a Benaa 
of ainee of the fbnn of equation (70) Bub- 
BtitutlogthaaavBlueB in equatum (07), after omttingFdf/d^, and raquimv the equation 
to be idimtoally aatwfled, we have, with the eqoatun da/dt’^ 0 when f- 0 , a nffiwant 
number of oonditaona to demine dm valuea of the amplitadaBai, Oi, oto , and the phaaea 
^ equation ^), and thiia nompletely to detaRnine thm yyintiftn 
m rather long and it will be Boffieiant to give the leeult WeEndfortheBalution 



^ P P ^ (my-aV+(2«iip)« 

whan »haa an odd poBitave Integral valueepeater than L a^-0, whan m la even 


■) 


(M) 


irith the aanm vahma of nu 


jy— 

«e («y-iO‘+(»«ip)' 
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Q IS found fiom the quadmtio equation 

I , ji.y»+OtfV , /ln^iV BJSh’i 

w ^ \ * y vjp 

eheie N n written foi The olhei letters have the some mesiungp os hmolofoie 

_ *V-«* 2ftiiip 


**/^«» 


OOifaB 


VtsiVy “ hV + c* ■iiy»/ 


The presence of holh sum end oobum innn in (81) shows that the movemonl of Iho 
pointoi IS not eiymoMhieol ahoul a vatuel lino Ihe solntaon is Loo oomidieatcd to ho 
of oil} geneial use and n snothei enaniple dt the disedwitBgo of solid fiiction in oui 
seismogiaphs 

If the distui bonce is smsll, it may not he strong onou^ to oversome the solid friction , 
lefniing s^n to equation (07), wo see that no reeoid ^1 be mode m the eev of lineoi 
displacomenls uidess 


01 or > 4 «^/i’r.>, or >^a,/ir/, 

if foiZoOBpI 


we must h^ tfas mavunum oocdoiataon, jfX>n*r/V, that is, X>(P/7'a)*f/7. oi 
>fP/8ir)*^iid|/J/f If the distuifaeiMo n a unoll tdt, mint bo groator than ff/Vg, 
if ooB^, m oidoi tiiat a rsooid be mode we must have n>4iiV70T|'i w 
In studying the action of solid iintion it has been suppoMd to bo due 
both to filiation at the pivots and to biotion of the msilang pomt, wheio the latter 
ffcists at ell it IS apt to bo much grsaler than the foiinor If wo sn desling with smell 
dutuibaiioeB of pmuds not veiy sboit, the fiiotion at the msiklng point Is no longpi a 
constant, but hss Urn ohaiaateustia of viscous damping Ro that in doUnminuig tho 
smsUint distuibonce that will produce a loooid, un^ them oondilions, we must sup* 
pose ]/ to refer to the pivots o^ end not to the moiUng point 

noEsumr Marvin bos diown how 4, snd oonsequently f/ and r, sen bo pmeticsUy 
reduced. He attadhee a small eleotnc vibrator to tlm beme osnybig the lever, end the 
BueoeBBive slq^t Jsis prodneed by it dimmish tho otlooUvo siM hietloa to a leige 
extent.* 

nm edudons we havo found, showing the relations between the distuihooeo end the 
laeord lAan setad fhotum is pissent, refer to tho flnsl steady oondilion sad do not apply 
to the begmnmg of the distaibanee The tdisnetBr id the reooid at the begiimiqg id 
a simple disturfasaoe osn not be shown in a eonthmons form, es wo oen not 

repr e s e nt p* os a senes unlees It is penodio end we know the times when it dhingee ngn. 
In the bepnmng of a distaibanee these conditions wdl, m generel, not hold TIm loine 
remark oppliso to the esse idieie the disturbonoe oomute of two or men eunple her- 
mome mobons of different penods But d gf oon be nedeoted, tfaeee diffleulface dissp- 
pear end the solutaon of equatum (BT) hecoiM simple. If we BuppoBS the dlsturbanoe 
to be mode up of a number of uside hanunme hiw dnplenemenh and tdts, we must 
write m the equatum 

PC - Cioos (fd - ») + 4 ooB (pd - ;e^ + 
whenoe P§--^oob(ri-»)-^oos(p#-pO+ ■ 

sad we must wnte ^+A**(fld— 4i)+ • W) 



ilBBovwMtan ndaiiiirrr'is PnhSisilBB 

sol nir, pp su-nr 
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The Bolution then beooma 

a-ijr+aiCaa(i^-Xp')+<4aM(f>y— Xi') + eta- + BkCD«<9/-^0+^«>'(9f-^')+Blc. (Ki 
wheie 

ni- 

Vlir-jV/ + {^iU.O' irPv'Ii)— 


nnixi'-xi)' 


Jtp, _^2(iiT^JrruPtfT^ 

■'-A* 


V(ii'-A')= + <»*#'.V A 
, A _ DitL/gniQ^fT^ _.Z)^(£/eOfO,/r,i» 


(88) 


With BimiUi fams lor the othei su1i«eiiph, the Yeluab of A and A' ore evidenL Ami 


ir^Ai(r"»n.(2w/T)tt—Uj, whan ■<Sv/7| 
vlioii *B3«/2a 

™ Jii""'* + -V"* *■, whm A > 2*/ll 


(89) 


whcie il|, ^2, onrl L aio ubitraiy eoneteaLs lo br detrinnneil lo BBluf> the iniliel oon- 
ditione, the^iiliieor2v/Z' ngiveiv by equation (^ and thevelueeoF Mi andm, bYoquBr 
tion ISO) 

We lee theiefoie that the movamanle of the pointer will aonnet of a numbor of eimplc 
haimouio molione ot the eeine peiioih oe the distiubancei hot with a diOeienoe of phaec, 
and of the popei moremont of the pendulum^ which b irrll maiked at the of 

the movementt but dm down mare laiddly ac c u Unger, ^fho we have seen that we 
eon not gpt a genenl adutuin when theie le eoliil fiiotoa, ae wo hove when this m absent, 
neveitheleBB it mnia pietty oertein that the effect of solid bietion wouhl be to ehoiten 
the inleivel of hregiilai moTcment of the pondulum befcie the legulei movo- 

inents eze eetehliBhed 


HMmincmoH or H^amnno nenmunice 


The megniHcatinn of each unple hnoer liumonie movcnent Is gisen by the latui of 
the amphtude of the pointei to that of the dieluibonoe ooDeeponduig to that movement, 
that IB, a-(7|/7, this 


rii*7 ^ ir 

>1«'-a 0'+(94'0' v|CP^ri)»-i|*+4(.V>T)VW 


<B0) 


uhioh is the expieasion we have nli—Hy Sound in ecjuabon |79) 

To deteimine the msgmfyiiig powei for bite, we must oosnpiie the menmum angidei 

diBplaeement of the merkiiig lever with the maisimum angular tdt of the support. If 2 

IB the length of the long aim of the muking level, its maximum angular diBfdaoemant 
far a paitioiilBr movcmeiit wdl be i,/l, end the mii.»ihiiinf bit wiU be D^g, the mtao 
beBomBB 

(Qi/255* 

heie Qn h the penod of that pT-famiiT movement of the support 
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A i^oDCQ at equations ^SS), (flO), anil ffll) shorn that in the leemd Uio nugnificahon 
aikl oliimgo of phav ot the raiioue luumnnic muixmenlb ot the dihluibaiwe aip dilFeicnl 
tm diUeienl peiiodb, and tbeieloie Uie cuivo ol the leeoid viU nut be the —w oe Iho 



I ' - ■ 

O'* 1 I I 4 I J T ■ ■ 1* II II II II II lb 11 II II ID 

rn 17 — lIviifiiniiiMiiiaCiiiiMi dHplamnniu 

euiTB of the dibtuibenoei it the latloi eunvitx ot movpnionli ot moio than ono peiiod, 
Olid it le not ponblo bt uiciixiBiiig t to ociualiiio the megiufieation of the movemixili foi 
diltoiont peiiadh end Uic phoao difloienoei, uid moko the too niivuFi elihe, hut it 
might bo paenble to puk out the dilloiont huinonic movcmonla in the ipooid and then 



to oelflulate the hennonio movementa of tho datuibuiie, we oould not) however, deto^ 
mine whether then muvementb were hneer diqdeoomentB or tilta Tb mehe deei the 
mBiienn of dempipg, I hove, following nofeem Wieeheit, drawn the diagfeme, ligum 
47 and 48. Tigan 47 dwwi the nlalave megn^ying powem for lineor dieplgeementB 
for voiloDB vahin of the dempng ratio and far differant letuo of the penode ot the 
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(tibturbanoe and the heo peilod of the pendnliimj the cuivce aie oBloidated fiom oqiur 
tion (90) Fkguie 48 ahowa the phoae difTateneeb for the eame voiiablca calculated 
fiom equation CSS) * We notice th^ foi valuea of • not too luge, the magnifying poivci 
inaieaaea with the latio of the penoda U> a maTimum and then dimmibhea iiuloi^lal;) 
The pobition of ^ maumum, found equating to aeio the denvative of (00) with 
iwqwrt to P/Tg, oceuia whan 


end ih value la 



(M) 

ir(AUb)B ^ 

x'l-Ciyr,^ 

(98) 


Em amnll valuea of • the iwogni tying powei vozioa cnoiinou^y toi difieiont peiioda, 
liccomigg vuy luge for peiioda appoadhiiig the fiee peiuxl. Bi’^liumanta wilii wtimii 
damping eiii|dia«iB emtoin peiioda undulv As we iiuneaBB *, W moio unifoim 

and whm e ib about 8 1, IF vaiies leoa than one-tanth of ita vnlue for oil peiioda up 
to the free peiiod, and la veiy neoily equal to V llila amount of dampng would bo 
azedlent^ but it would not moha the ciuvee of distnrbance and leemd alike, foi oltho 
the magmficataon of the dilFoient peimde would be pnotieally the aome, flguie 48 ahowa 
that the iduue difteraneea would not Neveithelen thla olleta great advontogea, in 
the enae of iieai)y aimple haimomc movomenta, which piobobly oceui not infiequontly, 
oui leomd would ahow tho magnifying power without loqg oaloulationa, whatevor be the 
peiiod, up to the fiee penod, and the leeoid would ahow dueetly tlie ielati\e diaploce- 
menta m diffeient porta of the diatuibanoe, without unduly magm^ying oorlain poifa 
With thia value of the damping rabo the {noper movementa of the pAndiiliim would bo 
damped out in one or two vilnatuma The limger the propei peiiod of the pendulum, 
the gieater the lange of puioda ova whioh the mogmfi^ng powor lemoina n^y oon- 
ktanL Thia u tho piinaipal advantage of long proper pmoda when leomding honnome 
diatuibaneea 

For ineieoung valuea of a tho pobihon of the monimum movae to the loft anrl becomca 
aero when l-2(alV2r)’>0,-whieh omieoponde to e- 28 1 Fm valuea of • gieatoi 
than thia Uiaio la no maximum, the magmfioatian ■ gieateat for infimtdly email valuea 
of P/Tg ond dimmuhoa for all gieoter valuea, when a baaexnea la 1, SwATg oquolb 
umty, ud the inatanment la doodbeat; W la oonkidenUy Himinwiit iiui Yoiiea greatly 
invduo. 

The magmfying power for bite la diown In flguie 40, it ■ equol to tho vaimblo put 
of that for diqdacpmentB multipliod fay Ita valuo le aero when Q/Z, la 

indeflmtdy amdl, it inereoaea with fhu footer and zooidieB a maximum when 


when ita value la 


T, l-2{KT^rY 


I7(aiu) 




W 

0»a) 


it then dimunahea to n/i wrhen Q/T^ la indefiutely luge poeition of the maximum 

la atP/Tg^l when 1 (la , e^O), it movea to the n^t oe e imiiwMiyi, igBohing iiw 
flmly whml— 2(K3'g/2v')'BO, or 231 For greater valuea of e there la no maximum 
There la no value of § which pioduen a flalilj'evnn degree of mogufleAtaon for even a 

andnOtevaliiaaof P/Fe 
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■nail iMgB of value* of Q/T^ vhon Uiia lalio is nol laigp, except a value laige enough to 
Kiliue the (lisplaoement of Ihu poinlei to a mall fiaoUon of that of the eailh. 

The factoi iiulependent of the peiiod ia n/tg and Ihi^ can bo inoioacoil uidefinilcly 
by inwiwaMing tlus numlioi aitfl magnilyiQg powei ot the la\ei^, and by riinuni^ing t, 


I . 1 . 



wo aie, howevoi, roiifionled Uy the liielion ol the maibuft point, wlueh boeoima ae im- 
poi lent aa we IneicaMi the magnifying powu Ihal amall tilte aio not loooiclod But thi^ 
can bo overaame if optical methoda of icgiotiatum an uaod, aud if the Cnotlon at the 
pivola la avouted by methoda mentioned Ibtha on 

KAxnnni uaoinniira fowna. 

It la fanpmtant to magnify laigdy Ilia movementa of the ground by the auiBinogiapha, 
imtiumentB m ponnt u«, whudi apparantly magnify ai^t m ten tunea, give BuflBincndy 
laige leooida of parta of abong diatut eaithqualm, but thia la piinoipally due to lack of 
dampmg and to the fact that the penoda (d t^vaveahaimomie with the ptqpv ponoda 
of the pcnduluma. If then penduluma weie damped to a latio of 8 1, we dioidd get 
mudh amaller loomda Let ua aee how V, the otto botor in (ho magnifying power of 
linoaidiqilaconientB,whudiiaiiidopendont^ thapenod, canbealteiod Itnu^taiipoai 
that thia factor coidd bo monaaed indeBnitely by inereaaiiig the numbci of tho midtir 
{dying le\eia, and the ratw of their long to their abort anna, but thia in not ao, even 
when we ne^t the adid bletum The value of V givnn in equatuma (2B) beeomn, on 
iqdaclng ii and L I 7 then valuaa, 

_ Jfhi,ea mJ 

/+ . + (jLfAf oi- 

whne X la the number of leveiB, and the aufanenpta ot the /b are omitted. letnaaup- 
pou that the leven aie all alike, we may then wnte (uamg the name notatum aa befoie), 
fL>ii,Bii^ eto MM, the multipfymg power of eadh lever, and "-k/i 

tha equatum beeomei 

/|l + HilCt+wF+ia« +111^1 ■ir|l+ii^(ii^-iy(ia'-l)| ^ * 
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We con U4e inuious velues ot but the beet u when iij-i (m 1 )/(ir'— 1; = 1, which 
giveb for the magnifying pomi 


riiiinb) 


Jf* ^1* -1 


!I\^ 


*'•-1 


( 85 ) 


X ean not he len tlun 1, and m la uauallv mnch gienUi, so thit the ladical never dilleiB 
muoh bom unity, it can thcielme ha no^ecleJ, ami we see that the mammum value of 
V lb uidepenilent of the numbci of Icveis usod, if we gi\e Wj iti beat valuae. If we uae 
only one level, ff|'=el/iL This n not always piacticahia, foi inntnnee, fm Iho Boboh- 
Onioii matiuiiieiit, 1/1 « 220/M)0 , fi| = ITU, and amee 2, « 76 em , 2, becomes 0 15 cm 
On the olhu hand, ttw con detaiimne tlie best numheia ot laveib to use fay doteimiiiing 
the maximum value ot V fm vaiutlions of w in equation iM). This gixea 


L 


_ 1 
llOgM 


log 


— 1 — 
■ll 


V‘(iHnt ■ 


2 M7^ i'v'm''— 1— 011 


(Ufl) 


Foi the Boach-Omoii inatiument, nfl. •= jIti about, and with »i - 10, i becomes 2 17, and 
the mat nmnn vnlue ot I' la 78 It we omit and 1 in compaiibon with m”, the aboro 
expcBBraiib become 




1 

Flogw 



_ 1 
2 log A 





Jfff 

27 V£ 


( 97 ) 


1 and 2 aie not imlependont, ie|ilaee 1 fay itn value, P// Ibo moment of ineitia, P, 
ot eodi lever n piinei^lv that of the long orm. aa ilie ahmt aim eounta but lilUo, it 
we double the length ot I2ic lever, wo inubt at le^ quadiupla its mass to keep it stiong 
enou^, we may thmefoio auppoae ita moment of inoifaa equil to intindiimng ihn 
into the values of s and ot y(nei.) we get 


1 — Iqg — 7 




MI 

siv;? 


0») 


and we see that we gpt a gicntor mnltiplyiiig powei, if we use ahoil and li^t lovoM, 
lathei than a vnollor numbei ot longier and eoiieapondini^y heavier «wiff i ^ tinpniwia 
on the density and disbibutum ot matoiial in Uic lovm^ and should be »Md^ go 

BB poesifale Ml/V'l veiles ptopoiboDHlly with but veiy httle with 2, it 2 le sovmel 

timcB aa laige ue the ladiua of gyiation of the pendidum about its r^ntar of gmvlly, 
theiefma V (iwir) can be incicaacil by ineiciiMng il, rathei than by iimm— me 2 
Wo havo not conaaleiod the aoilul ftmbon of the maikiog point, wfaieh, aa has 
shown on page 171, incieasea the imnunum asoeleiatum which eaa be logiBtored in the 
propoition ot Iho mulliplying powei of the levcie, and n in geneial ao groat that iteirorta 
a oontaoUmg mfluenoo ovn the poesiblB magnifying powei of the matmmfnf. The 
inxeatipitioii, thetefbie, does not apply diteefly to eeiBmqg^aidib with meehanical ngi^ 
baboD, but would apply to inebumcnts of the eame toim if duect photogiaphio mginfaw^ 
tun, as m the Milne imbuniant, wme umd at the end ot tte last leva 
This buggesta a method of optacal legiababon by whioh \Try high »n ipiiBmf.nn — t. 
beobtamad without plaoing the leooedmg paper fm horn the irntrament Li the 
optieol method the hgjht le leBeoted diieetly Lorn a nuum eaiiied by the pendulum, but 
if the mum is earned on the axle of a magnityrng lexm, the aq^ tfaiu wfaieh it tuine 
ean be inoRBaad veiy gieaUy (fig 60) Ohe magmfynf power h— mn— 


2 Jflwid 
Lt /+V7' 


( 09 ) 
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vhaie d h the dblanoe from the muim lo the leepidiiig paper. The beat irelue of fi|' le 
l/F, and the eoiiesponding magnification is hlW'^IP Ae on e\am(de, euppou the 
pendulnm ooihiah of a masa of 10 kg placed at a diilanoe of 20 em horn tho K%n of 
lotation, I would be 4 x lO^om ’gm , lot r be 4 x IQP cm ’gm , a hule gioalei than that 
ot the level ot the BoeekOmoii mbtiument, then F/P and n,-100 If d" 
100 em,theniagniiyingpoiioilMMome 9 600 llwedcbiicaiy oUiermBgnihaaUon,«eean 



Boleot the pioper vnluea ol AI, Z, fi| and d to givo iL It a veiy hig^ value ot V ii daahedj 
(ho anaegom^ idiowii m h^o 61 can In uaod. Tho liglil in lofloolotl Iwioe flram oadh 
miiioi aiid at oaeh raflcolioii u dofiootod thru Iwioo tho aii|^ of lolatum of the mmoi 
Tlio mognihoalion boaomoB 


*1(1 +«i+*''+ • JlfWlHi(ia+l)(i**— 1 ) 


(m 


d 18 the dnlanoo born tlio loet muim, fidlowing Uio oouioo of the light) to tho dium. 
Wo have noglochid tho ang|o Unu vrhieh Ibo li|^t le lui nod by tho minoi on the pendnlumj 
fm wiUi aqy fahly laigo viduo of fi| it n vmy imall ae oraipaiod with tho lotaldofleelum 
of the light The beet value of ii| w givon I 7 

«,*/'(** -Ij-ifn -l;, n 1 )/(*-- 1)1 


and 


KtfliaO 




(Ml) 


TheiadiflnliBlaigBBLw hanaialaigiB, bu titdocanot vaiy mueh, wlianx"l,itequalBl, 
whon X"*2, it equale V^iii+i)*(iii'+l), wludh equola 1 0B6 if m-lO, and when oo 
and 10 it equolh 1 111, ao that vny little k gunod by Inereneing the numbar of 
leveih, aouept to gal a propei valuo of mate eaal}' If If > 10^ pa., Z>20 om., 
d-lOOem, 7-4x10*, 7’-4xl0>, x-1, Uien Rj- 100, and 7(iiiaa)-26/Zd(/4x 
10*— 1000. If we moke X— 2, and m— 10, theniij— lOand 7fxMu) — lOM 
If the value of Rj wan fii^, we ehould find In the beat mimber of leveia to uea, and 
the emieeponding muDmnm ™g"ifiaatiftn 



F(aa^> 


,1 2 Jru(«+l) 

ei,r+VJ2<(ai*-l) 


C«W) 


X 
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BXFORT or THE CALITOIUru EARTHQUAKE COMUISBION 


TkkiRg fi|~50 and the leat of the data aa befue, we gpt x^i 32 , and KCiiiaa)^ ioqu^ 
the lane value aa befae, but if we make the neaieat ptactual value, «e hnil 
V(niar)^800, ahuh ib not vwy mudh leat By usng ateel nbbm tin oonnactoib at the 
avBB, aial betaeen the pendulum and the levaa, oi biy iwog one of the devion wi jii pifciiiri 
hy Di. C Mainha,* we eould easily get iid of aolid fiictum, uul lealiie the Ihemetioal 
vduaa above. 


auaPBiBioiia or ROBiaomAii pwmiLTiiB 

Thae aie 4 forma of ainpenaion fm honaonial pendiduma (1) Tlie Giay Mnyw iwnn 
(Bgme S3), a hoiiioiital baun eaiiyiRg a wagbt pieaBaa agRioat a point, and la aup- 
pnted b}' a tie thiu ita oenta of giavity Let F be the tenaion of the tie, P the pieBauie 
at the pivot, auppoaed hoiiBontal, and IT tho wei^t, foi equihhiium, theee 8 foieea 
iiunt paaa thiu the aame point and we muat have 

J'ohmbTF! a PHliyoaBa PainsKPH irtanc ( 10 !^ 


The hiotion at Pdependa upon the pittbuie theie, and ae aea it m Ie« aa « is amallei 
Thin oan be biouidit about eithei by puttang the weight elo«i to the pivot or hy length- 
ening tho diatanee between the two pomla 
ufauppoit By the fiiat method wo ahfu Ian 



the iiiatjinne ol the CO tioin the axis of 
lotatun, and we chaqge the values of tlie 
eonetantB m the goneial equation, Iqr the 
aecond method, these eonbtanta aio not 
alteoted. 

fS) The Ewing auspenaion this diHeia 
fiom the pieoediiiig only in leptacmg (lie 
pivot by a thin ated nbbon, thus 
awRy with the Cnotlon at this pomt The 
hmlBontal beam la extended lxt>ond (he 
aaoB of zotabon and la faatmiad to the ania 
by a ated iibbon Ftofnaoi Ewing aug- 
g^ed that a ateel pm oeeupying (he pon- 
Uon of tilia ama of rotation, ^ camwled 
flnnty with the auppoi^ ahoidd pam 
thiough a dot In (he beam, and (hue pie- 
vent laterd movementa of thia pait of the 
beam, but thia pm mtiodueea BomB fne- 
tion nua uae of a ated iibbon has only 
lately been put uto piaetioe (by Ptofmer 
Wiediert). 

CB) The von Bebeur-FudiwitB auqien* 
Bum (Qgure 63) the pouta of aupport aie 
diarp eted points lertu^ m agate oupa, 
the upper one faemg tu^ to praduee a 
auppwtlng farm The thm fiaraea P, P, 
and W mmt meet m a pant, whidi a vbp- 
tieally below or above dm oenler of gravity 


I Kum DalmMlit llliw dw : 

Bmn ttwabonwuvnttiBPnif 0 F 
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The two poinfa of nipporb and the oentai of giavity lie in a vertiod plane wban tha 
inabumenl la in equilitaium. The dneatum of the foroea F and P ean be aomawfaat 
iwwitanilil by the dinetion of Hie pointa and of tha eupa, bub Emtum vdl altar the 
dueobion of the foioea to aoine a^tanL TJaually a plane auifBoe la uaad inetead of one 
of the oupoi whieh Eondeia il onneaeaBazy that tha diatanae beliraen tha pointa ahould 
be emotly the name aa tha diatanae between the eanlan ot the aupk Tdoiig momenta 
a^t tha pointa of aupport, we find 

wheia the meaninga of the letteia aie ahown m tha figuie. Thane foieoa beeome equal 
when lj=Z'/2, and Ihqr make equal an^mth the raitieal, lhaj thanpnmlhiatheCO, 
thqy benoma aa Y beaomea laign m eompaiiaon with Z When the Iowa point 

picaaea agninet a vnrtieal plane agate aurfaee, tho duoetion of P la hmiaontal, li~Z', 

P-wi CIOI9 

P-141P 

(4) The Zdllnei auapenaion (figuie 64), tha beam la auppmlad bij twDwuenaiinndai, 
faabnied to the auppoit, one ab^ and one below the beam. Hu diioellon of the foKoa 
muat paaa thiu the wnboal ihiu the CO of tiie beam, and theioEan the an^ «| mual bo 
giealar than tha an^^, but tiwralum of thane an^ba can oidy he found thiuanequataon 
d (ha fouilh degiee, and can only bo etpiemt by a reiy oompheatad eapreaBUin. Tha 
Zollner auapenaion haa the giaat advanui^ of not havipg aqy pteola, a^ lhaiefbn, if 
an qpUenl method of legutietian la uaed, than la no aohd buliim. For vmy dow mofw- 
mentn it would anawer veiy wall, but to mom »pid movements ila motion la too eompli- 
ealed It ean have linear duqdaoemonta pmallal with and at iig^ an^ to the ham, 
aa well aa a lolataon aiound a ncaily veitieal axis at nghk to the beam The 
linoar movement paiaUd with tho beam also caiiaed a vekual movement of the man. 
Thau various movementa, thomaalvea tha efieeta edher of linear diqdaoamonta or tdts 
of the support, eould nob be napaiated from eaah other by a am^ ragialnllon, and il 
would be tanponuUn bo intarpiot the leoard To avoid thm eon^heatmna ninae Gaht- 
am haa propoaod to have tiu beam pen by a pomt a^inat aa apito plata planed dme 
to tha avia of ntatun, and ha has dmwn that even when tha pienuiB b vuy lig^t, the 
davioe will prevent tlw fint two movementa Another wa> woidd be to faaten to point 
of to beam where it eraana to nan d lotataon by guyuehn. Thqy would prevent it 
from moving out of this poritum, but would not inbecfaie with amall lotatumn Fkinee 
(Uilain haa auggaatad tto method to other inetcumeiibB. Bitor d than devion pe* 
venta all idative motion enepb a nmifie rotation, without intaoduoliv frbtlon, and to 
toay d tha uatrument thmbeoomntoanmeaaihabBheBdypvanfortoGngrorvon 
Behe^Flandiwita fonna. AU inatnimeiita d to Kdlnar type u on up to to pnaent 
tame have no daviae to prevent to eam|diaated motaona, and m attanqitaiig tofadnpwt 
to leeorda d toCbllfoima «****«t“^ ■■ vm by inataomento d fliiB type, wo muat 
anuma that ody rotathma taha plain. 


Let ua now aomdar to movementa d aa ordinniy verdenl pendulum whan support 
fa aul^eeted to aa earthquake diatanhanee prednauig to three diaplaannnti^ (, a, P, 
aad to thiee rotataona, 

Let 0, figure 66, be to ongm d eourdinatn and 1st X, 7, and f be to ewmWnatn 
dthapomtdnunwrt, toalf Z into dwtaaaa from to point d aupport to to CO, to 
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oonduateBof thaCOnillbeX, T,Z—l. Inflie figure, we I mtl omitted the lineer die- 
piaimmwnfai fm the eoLe ot clmneB, end have ie|aeaent^ the CIO, oh nut nuniad by the 
lotntione, this inlioduces no nioi as the Hngulei lotatunib eie all giivn tluui piopei 
\aluee. As m the ciihp of the hoiiHontal poidulum, let Ub lefei the motion ot the 
pffiiiliiliim to thiceexee fixed in the pendulum snd moving eith it, and which aie 
pniunpal axm ot ineitia Am (3) ]iea m the line horn the pouit of suppoit to Ilia CO 



Amb (1) and (2) oie the lotated paaitione of bnea at right an^ to (3) and pasung Ihiu 
the CO, whidh weie, betcae lotation, paialU to the freed axob ot eomdinalirii Axoe 
paialld with these a^ posung thiou^ the point of biqipinl have pumce 

We amnao that theie » no lotation aioi^ the axis (9) It the pendulum woio huih 
poi ted at a niathematieal point, no aueh lotabim could be ael up as the ducetion of the 
loioe thae paaseB thiough the aaia; pnetiOBlly the auniort is a email suifaeo and it 
might be pamUe hn a mall moment to euat aiound axis (0), but it would be ho small 
that we may utdy negfeet it 

What Is actually msasuied ■ the diaplBaeinent of the CO lelativo to the CO., that u, 
the angles d, and dj, we must lhaefbro Coim oui equationa of motum eomieelii^ d^ ami 
d, with the displBcanentB and lotatrans Ueiqg the asms notation as befme, eseqit 
that dj and d, are wed for the angulai diqdaoementB of the CO lelative to the (X7„ we 
follow the eame method to desdop the equataons ot the pendulum. 

The hnear aoeeknations of the CO aie given by equahane (4), and Euler’a equataona 
of angidar aeodentionB around the CO are 




r «dCdi + *0 

Of 


B 


(106) 
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«heie .1 and A aie the momenti of the foiioa aiuuiid the axc^ thiu tho CO pnMiift i with 
f 1') and i2') Aa hefoie, ire haio nc^eetod Uio leim coiiluning Uio laodiiol of tho 
\olooiUm, 09 and ttoefoie il^ dciivobvcs aio piaoliiiUly mo Lot Uio [mm* of 
contaol of the pemlulum and the indieaUa bo at a dislaiieo /j fiom tho point of suppoit 
of tho foiinoi Tho indioaloi ma^ be a veiU^ lovei, in nhich and aio tho two 
oomponeutb of (he loaoUoni m it may bo mado up ot two hmiionlol loieis with tlioii 
bhoit oim9 at light onglih to cooh othm, ami eioobing at Uio point ol oonloot with Um 
pcnchilum, m tlih 00 * 0^1 and/, aio Ifaa noiinal ooniponenla of tho foice against 
Io\ei, and the fiielinnal eompoiionlta puallel to the loveia aic neg^eotod oa in the eabo of 
the lioiuonlal pwiiriiiinm 

The moments of the fneea aiound the CG aie 


A^-Fd+hih-h fl-8ii-/,f*i-o aw) 

^1 and aie given by two eqiutionn ulmilar to equation (10), the nnwii— of the 
Mif^ea betueon the axes oie obtauicd born the flguies 60 and 67, in Uie way as m 
the eaae of the hoiiiontal pMirfnluw (p 162). 


ooifr, 1) =001 +(.^ 

en(ji;l)a9in(i^+6Ai -is 

= --(-k+OO 

“-iti 

eM(y, 3)-ooi 

on (4 ^-sm (1^+4) “(*^+6^) 

We have 


(UW) 

ClOlO 




and 


and theierora 


g.S+rfc-i!^ 


a=it+r«.-XV (110) 


( 111 ) 




( 112 ) 


Putting the valuea of the eoamoB bom equations (108) and flOO) m equataon (U), we get 


8'i-l'-+-b»',-(i^+«2', 81--nA+P, + («t+^Jl (US) 

Intiodiioing the valim of F^ Fg, and F^ mto theso equatrans, and then the vahiea of 
Pj and F, mto equation (107), and then the values of A and B thus ohtamed mto equn- 
tiona (100), we get for our aquataona of motion 
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Iffl 

It we taka the pomt of luppoit moutoii^i the ftatequatioii besomee (^inoeZ'a Y^Z 
-■0, ■iidwiibqg/,|)-*/i+.AII')i 

-(S+‘S')-(g+»V'-+«]+'A-‘^ 

Ihihtteqiialum wehavaimmiedthat/yByi nufriolianaL the point of eontael makaa 
It nnpwuwHn to ovBliiBte the ovuit vbIub of/, itiB, moieoToi, not luge when the indiaalor 
la lights end the* aanniptunia aie alweye 'veiy nearljr tiuo By amitting eomo of thew 
tainu ae and not eomidenag the teaobon of the In^aloi, and making the 

pioper whMig wi of notation, tbia equation faecomea equation (81) of Frofofiaoi Wiedieiti 
If we take the ongmal poaitianof the CO, aa oui onpn, wahaveX>= Y^Z—l^O, and 
the aquationb beamna atifl aimplai, namdj, 

whole we have dao pnt/.-i/i Thoae equabona leduoe to Fiinoe Gnlitain's equation (90), 
on onutbng eeilain leimb and with proper ehangm of nolabon. 

We eon annpli^y fmthei by omitbng boom of the teiniB, (P(/d^ can be nqgleotad in 
oompanwm with g, an on pago 184 , the tanna multiplying repreaent tho moment aiound 
(1) of Um foioei panlld with x, and have a value on aecount of the very amaB angle 
betweenthem ThemteimBBievaiy email in eompaiiaon with the tenna not eontaining 
■y, and may be omitted, omittmg alao the tanna /^a/df and Ijfm/df for leaaona 
pven on page 164, our aquBtiona bNoma 

■2(1,^"— ■8w|^+y(*^+^)|+/A — /Jft CU8) 

With theee nnplifieatmiiB we aae that the oomponent movementa of the pendulum in 
two drotuma at tight anglea ora juat the aama oa tto then waa two ninpla pendiduma 
eaeh oanatrainad w move in one veilnal plane. 

We mnat now auhabtute the valnea of/, and/^ bom the oquatlona of the indioaton, 
equatum (S3). 

With the aome amumptaone made there, tbaaa equabona are 

W^-Zi'V (m 
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We Buppoee that the pivete of the indieiXoi he on the poative eideB of the am of x and y 
rebpectively Then equatiom lefei to hotuontal indiraloia with veiUeal awB of rota- 
tion, the piimeB and ueondn lefei to the two indieatoiB If, bb in the Vifientini pendu- 
lum, the fiibt multiplying level ib vaitiOBl, then bcoomcs 0/ , 0 ^ 0," 

beoomeB 0|", with then ohaim equationa (110) Blill h^ AaBume thal/,B/ and 
A"/i« “ — *”0ii whan a' — and a" — Z,' 

Bio the longthB of the ahoit anna of the indioatoiu Banomboiipg tlial/g« — //, um 
/ j * -j"* aabstitutliig in equation fllfl} the valuea of and^i from equation (110), 
we g|Bt 

( 120 ) 

(/.n + a-JM*)^ JK (^+*«V!)g-af7 jg_9(.^ + go| 


The Boeond equation beBomn ujanfaeal with equation (28) of the hmiiontBl pendulum 
if we replan cf0^<Z^ fay (F0/tf , and Ot Iqr i0„ ^ shorn that the astions of the two 
types of inBlrumante aie the flame, but that, othei terms in the equatiooB being equal, 
the fain of leatitulion of Um haiaontBl pendulum is only t tinin as gicat an that of the 
vettieal pendulum The fiiat equation ilillBa only m that has a nogative e^n, 
thw BiiBH bom the faot Uiat a poutive andeiation of ^ eauuB a negative arooleiatiou 
of 01, aheiflBb a positive aeoalaiation of C oauBea a poBiUve aoeeleiation of 0„ which w 
bIm bus of the hmiionlid poudulum pointing in the ixiBibve diicotion of y This diAoi- 
enn eauan no eonfuaion m luaotin On mboduBing leima for vMooin tlampu^ and 
aalid bullion, we obtim equa- 
tiona exaetiy like (26) and on 
paanng to the leemding point 
we gat equatuma him (80) 

Tfaeiefoie all that has been 
devfllopad logpidii^ the hon- 
lantal penduhim— 'the mefb- 
oda of detfliimmng the ooiir 
atantfl, the megml^ng powar 
for linear diaplaflainmita and 
talta, and the inteqiiatation of 
the record— fliqto equally 
well to the flunple vmtioal 
pendulum, if we iqJant by 1 

IBB UVBBIBD KBIUUUIII 

The mvarted pendulum 
oanaiBtB of a man balaiMfld on 
apomtaothatiln 00 la verb- 
al aval the pomt Tba 
poBitum la randarad ataUe 
either by apnngfl or by a 
aaeond p^idum hanging im- 
mediate above, the two 
bemg n oamaeted that the 
pomtfl of eontaet aufim equal 
diapHanmenta, and their weighta and lengths baing ao adjualed that the total foiea 
aiing fram n diaplacament tanda to faeuig the ^^tem to Ita oilgmal poallaan 
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Thn tbni wan migmally luggBsted bgr Fiofnaoi Emng,* nnd the Moond tTpe above mon- 
tioned n called “Eain^B diiplax pendulum " A lod attached to the ufiper pendulum 
leooidc on unoked glasc through a multiplying levei, uiually multiiilyiiig Torn tunon 
lliB glauB doe^ not move and theie le no aiiangement foi leooiJiqg the tune The loooiil 
of movement ib eupeipoied upon itself end is usually difficult to intoipret. Seveiol of 
these inatiumants were vmking at the bme of the Calitomia eorthiiuake, and then diar 
grams aie lepioduced in Baumogtantfi, Sheet No 3 
lAtelVf FiotssMii Wiechsrt has gteaUy impiovsd iJie mveited pendulum * He has 
made it veiv heavy, 1000 kg oi moio, in oidst Ihst he mi^t magnify the motion aev^ 
eial hundied tunaa and atdl ml have the movement too much olleetod hy tho solid fim- 
tion of the mdicatoi He has added a stiong visooue b iction so as to damp out tho pioper 
peiiod of the pendulum and has thus jnoilueed a veiy effimcnl inatrument 
To keep the pendidum in etable equihlnnmij epiiqgb aie attached to a point of the 
pendulum distenl \ fiom its pomt of support The foiecs thus mliodueod oie piopoi- 
tionel to the dwpleicemenl, us lepieaent these fuices braug^it into ploy bv poutiso 
aqguler diqdBeeinenta, dj and oiound the azea (1) and C2) lespeclivcly, 1^ v,f,0, 
and — S| and would m geneiaL have about the some values 
The equation of hneiu Beednatione become 

U^^F,-Ug (ISl) 

The moments beeome 


a=-iV+riffi-fi-irfA(f ,-0 (IM) 


The oosmes of the angles between the moving and fixed aves aio the as foi the 
vmtiCBl pendulum, equations (lOB) and ilOBl The valun ol the cooidmatm of the CO 
Cr, y, e) aio alio the seme es those givoa m equation (110), with the sign of 2 icvpibcd 
Ouiymg thiu tho eamc opeiatuins os befoie, nuLiic the ongmol position of the Cflf (ho 
origin of eooidinalea and oimttmg Ihe nugligiUe teinia, sre oiiivu at tho oqualions 




If thne K m distuibanee ^/d^, d^/dl*, anrl aie bH scio, and m orda that the 
equdibiiiim should be stahlo, ae muel have iii|2//3/Z>p, and t^^/AR>g. Iiitiodiifi- 
ing the values ot /, and y, from equalione U-fO)* divulmg hy [/ J, [/-J, and willing 
[/(„]/i/Z>L^ we find 


if z;d?+zr 


1 « 


■aF+i;ar“S+(3fe“»)2; 


di. 


:0 ( 121 ) 


Aftoi adding damping and fiirUoiiBl turns to thcM equatums, thc|} dilTei from equation 
f26) only in some of the sign (which is a matter of mtatbn), and m the faotoi mi iHiply- 
ing the angidar dieplaennent If sra icplacc ^v^l^/Ml—g\/g of equatioiie (124) by i 
they beeome equivalent to equation (25), and on paming to the mukmg points, sve got 
equations squivalent to (2(0 Therefae all the ehsiaetciislies of the jiMiMnfaJ pen- 
dulum and the intapratation of its leemd may be applied to the mvoited pendulum if 
we Buppoee t m the fbimci to be leploeed hy {v^l^/Ml—g)/g 




lit nir 


B EndMrt, Gsriuid'i Butil|B Hraaophjvk, 1904, %ol VE, pp 41040 
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SBBHOeHAWM lOE VSUICAl. MOVEHEEia 

The ddei Italian faun oi inatiumcnl fai showing vcilical nioiiincnth nna nmplj a 
weight hung Iqr a apiial spiuig, which would bo art in motion 1^ ai\y vciUcol movement 
ot the CBiUi Falmicii niiaiigod il so that a 
\a.y email disiilaecmenl wae nuflieient to cIom 
on c4cbtiui cnouil and ihue icooid a distuibanLC 
Oavalleii added a mngmlymg levn, which mea*- 
uiod the movement of the mcii^t llnwcx’a, the 
paiod of Buch on iiibliunient would be 4ioil 
uideyi the spiing weie uundiiialcly long, and a 
second foim b« been dcfi’iaed to obtain a laigci 
penod in a unalla oompan Thia coi]M<tta of a 
hoiiaontal bai, pivoted at one end and eaiiymg 
a weight at the other, it ib auppoited Iq' a ^ing 
attached to on inlcimediate iMint of the faoi 
This foim of instrument woadeviwd br Thomas Giaj ' Fioteiaoi Ewii^' liUggGbLQd tiut 
the point of auppniL ot the bpiuig lie below tlie bai, thus inoicouqg the pciiod foi a 
given btiength of spiing 

Let E be the fmee ot the apiing when the pondulum n at leat, and let p bo the vniior 
turn of thia fmoo hn a unit atreteh of the bpimg, Ihon foi cquibbiium (ace flgme 69), 

a E^ena-Jliif-O 

and when the pendulum la dqilaaed thiu an anf^o B Iho adihlional iiuimciit will bo 

(120) 

M lU dw 


llQ dl> 


and the free ponod of vibiation will be 

VW- Jl^) (12T) 

We ean thmcfoio make the pniod as long as we choobo by sdcolmg auilaldo valun ol 
P, ff, M, I, and k 

Tho next modihoation foi ineiraMiig the pniod of the pondulum n damibod I 7 Piof 
John Milne * Tho supixiiting spimg n a euivod flat atocl baml , and the compensation 

n obtained a spooial npiiiig fastened 

immetliatcly above tho pivot to an aim 
eonneotod iigidlr with Uio bni ol the 
pendulum Aa long oa the pendnlum 
ta at rest this spiing has no elTcot, but 
when tha bai IB lolsed on lowered, the 
apnng excits a moment tending to 
iniapawB the di«idaei!menl, this M 
equivdlant to reduoiiig the foree of 
restitution due to the main supiNnting 
qnmg, and thetoforo ineieeaPB the 
penod of the pendulum. The pnn- 
cifde here noade use of acLsna to have been fliat auggested by Rofcaaoi Ewing.* Let 

*teaBHiiiiii|ia|riilinBeBrtniii| VortlaalliotiODiUni Batam Boo Jipan, 1B81, vot Ui, p 187 
AamilarfiiimBMnartBdtoiimbeniwdatClninlBb Baottand, m IBil 

■ ABMenoaMlHtar Yntiflil IbliiaL BumlpUO 

■ The WBH¥i|yh, ela Buaa IttB val al, pp 8048 
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SF be the face of the oompemotiiig epnng end let Af be Ibe length of the aim meaeuied 
from Uie knifiHidge When the pendulum le dieplaepd thiu an ani^e 0, the moment of 
the fmoee of leehtutum beoomoa 

cus) 


and the peiiod of Grae vlbntaon la 


CUB) 


If the pAiiJiiiiiin pomtamtfaepoaitivediraelionofyiitonlyieomdanlativedefleotioiiB 
azound the aMB (1) To find the equation of motion ^theeBmehumentB when eubjeoted 
to a dutabuiee, we proceed aa m Che fmmar OBBca. For the laeb- 
M deceiifaed inatiumant, ucmg the eame notation ae heietofme, we 
find the equation of linaai dnplaoenient of the 00, 

CUB) 


mk , e 


Ita 01 






The ooBinaB of the an^ec between the fixed aaei and azia Id) aie (figure 61) 

e«fi,d)a— ^ aoa0lb6)*>-(«k+B) i!M(ikS)—l HSI) 

and the gpneinl equation of angulai aeoclemtian aioiind axib (1) faeoomee 

The weq^t Mg hae bean duninated throng equation (125) If we make the COg 
the angm of eooiduiatni omit the ne^ipUe teiixaii and add teime fm tibooub dAmpmg 
and eohd fnetion, the aquation beooiM 

If we had uaed the Ewing foim of attaehmg the epmig to a point below the bar we ehould 
have obtained a aimilai equatmn with B ai^ h wbitituted for V and V The indicalor 
equation beoomei, wntmg n* for (2 w/T^i or (pZ/— EV)/[[^ 


whareeiatlMMuidad JiiJnwiwiitnfiliiitnMifcn^pniirf. TheBB 2 equatnoB aie enUrdy 
Bimiler to aquatume (26) and (26) for the hoileontil pendnlunip enept that they do not 
oontain a rotation. The {diyeual eiplanabon of 12ub la that the poeition of equilibnum 
of the horaontal pendulum nfafiro fo (Ae airport a altered by the lotabim but that 
of the vertical motion pendulum ix pnefaeal^ unaffeeted fay a amall rotataon about 
any bxib If we phoa our onipn at the CO^ the oidly term m the geneml equation (18S0, 
oomtaimqg the angider aaedamtaon about ( 1 ), ■ (fg^ipdnw/d^, wineh eaneepondB to 
the tann we eoneldered on page UB for tte hoiiaontal rwnHninm q 5 i 0 faator 
wdl m genenl be email, for a beam — wyt"g a bmre ephare 10 am m diameter, at a 
diatanoa of 40 em fmn the am of ntataon, it would not be ae much ae itwi ■*«««» 
dZIaj/tf ■, fai geneial, mueh lam than the »"otv«r of theee inetnunente le only 
affeeted to aa enlud> nai^igiUa estent fay a rotation around ^ CO, 
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The foim of insbiunent in most goneial un foi laooiding veiUnil motimi la that 
devdoiwd by Rofenor Viflenbin of thoui^ tho piinoiplB aemiB to haw been lued 
in Connie, Sootland, in lUL' It eomihta of a heavy mav aiipported by an eloslio lod 
fao that It vibrates in a vutiool plaiie, and leeoida by meane of mullitd^niig leveie on 
emokod paper Ueually Ibeie w no The eomidete Ihemy of this insliumenl 

u (hat of a wei^ted doBtie lod, and IB veiy oomplieated It boa bovoibI proper pen lode 
of vibration, a^ it would be aet in veitioal motion a hoiiaontal diaidoioeinent in the 
direeiion in which it pointa We oan, howevei, devdop an apptOKimale theoiy whieh 


* *M 


Fn a 



la quite aimple. Lot the inshumeni pomt m the pontave dneedon of y and let j bo posi- 
tive upwards, see hguie 63 Teke the oiigm 0 , at a dntanee C below the point whcio 
tbeiodisauppoited latei, C will be oanaideied tho veitioal diaiilaceinent of the auppoi I 
Let Z be the l^th of the lod, J the ao-ealled nicmcnt of inoilia of its eioBh boetion, which 
we eonatant, B Yaan^a moduliw foi the matciial of the lod, M the mam at its 

end, and II' on oifaitiaiy mam It we B niiwd iH tha boi but dif^tly bent^ ita euivatuia 
wiIlboiepieranledbydV4^, and we have from the eaneialthooiy of a loaded oantileva, 
nesting the woi^t of the rod, 

CllUf) 

Inlegiate this equation twioe, and detannine the oonatants of mtegiation by the oondi- 
tiona that da/dy^<^, and C, whan y^O, we got the equathm 

JTypy-yP) (UNO 

where a refera to the pomt on the bar whoao abaciaaa is y. For the CG of M', y ~ f, and 
letting I miw lepioaent the oidinate of this pointy we get 

eJE/(a-(-«0-i8JfgiP (W) 

wbdh pvea ua tha ordinate of tha CG when It ia at rest, the maaa hamg anppoi ted by tha 
dig^tly bent rod 

To ^termine the aeoelentian when the weight ■ not at raat, we may leplaee It hy 
Jf +Jf|, and 1^ d'AIembert'a pnnoiple, equation (137) will aUl hdd when we leplBee 
by the foioe [3f]A/tf, whaedvdr la the aoeeleradonof the CO anil where [if]" 
It+ Ct+n^I" + )/V >■ effeohve mom of M and the midtiplying levera, tUa 

la analogous to the value w[/]deterininod on page 165 and can be found In the aama way 
by thaeondderatianof the roBataanaof thoimiltaplyinglBveBB. On maklog these auhah- 
tutuna we gpt far tha equatun of tha moving CO m ohaolute ooordiiiatea 

(uira) 

air 
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Wilting >, fm the oidinate ot the CO„ when at i«t and the nu« at the end of the lod 
n m get hom (187i 

The bet too aquaiioDS give by Rubtiaetion 

I H the abaolute mdinate of the CO, a, of the CC„ and z,— t h the oidinate ot the CO, 
lelativn lo the vippoit If tlie auppoit vibiate^ undu tho action at laithqnahe aave^, 
r will vaiy In aider to expie« the dibidaeoment in leinn ot the motion ot tho CO 
lelatne to the CG|, we mint nune our oiipn to i;, f. and eall the dhjilaceinent of the CO 
horn this point z , that we eubetitute z— r, and eince z,— t le conatant when t 
la waiying uodei the veitaool loovement ot the wppoit, we gal 

Introducing damping and fiiotional teinia, and patting 8 SJ/[Af]P""(2r/TjF^n\ thu 
may be wiitten 

S[+2*SI+"+g±ft-» CUB) 

Eor tlie equation of the maikmg point wi^multiply bj' MjIH, , and amoo e, the 
diaplacaiuent of the mukiiig point equola na', we get 

*+,.* + *-50:,^=, (Ul) 

which ihontuclyumilai totheequatwnaoftlieolihei foi me of vmtleol motion inMiumimta 
Ab we have only oonouleied linoar dnplacemente, tho portion of the ongm of oooidi> 
natcB u unimpoitani, batifaiolatumooemsibrnuatberonaulerad Aiotahonaiound 
the COg an oiigin would evidently have no if we neg^t the raomont of ineitia 
of the man about ite CO, aa we have done But on ougular acceleiatran dFu^df aiound 
an axia thiough 0 at light an^h to tho paper would make z, — C— inat^ of ( 
conatant duiing the mobon and would theictoie add a teim fd^aytU* to (140) and 
mldujd^ lo (141) These tcima in gcnetal would piobohly he ummportant 
We we thus that tho apiaowmate oquatiom ot all foma of iiiMian mM.plw lefened to 
thaCOg BIO of the aama geneial fmm, exGepbthat uoiotalumiapewntmtheequaboiia 
of tho veibcol motion matauments The farmulaa iTOa) and (Bl) are apphoable to them 
ell to deteiffline then magnifying powne 

BBPAaaTioir of uibar uhrlacdiers aud mn. 

A iigid bodv eon be moved fiom ana poeition m a plana to any other by of a 
hnear diqflaoement and aiotatum, eltho the dueotion of the axn of the lotatum end the 
amount ot the lotatum eie detainuned by the two poatuma of the body, the durfawmi of 
the a\ia la not, we oan ehooee thia diatanoe orbitninly and then deteimina the Imeni die- 
plecement to coiiBbpoiid, and the total diaplaeaiiieat of a pomt of the body wiU be the 
dnplaeement dna to the rotation oiound the avie plus the hnear iliaplaoement of the axla, 
■I the lotatum is independent of the dietimoe of the axis the ncaier the latter le to the 
body, the grcatei will be the diaplaeement due to the di^aoement of the ama end tlie 
lew be that due to ntataon, and there le one dietenea of the asm for which all the 
dieploeementmaybe eapreaBt ea a rotation We beethenCore the ougm of the difficulty 
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in sepBiBUng daplarpmenfai and retalioiibr fa theu lelativa eflcobi in ixodinuiv nove^ 
mtiilo ol the vi'amogiaph depend on Ihp oilntiuv choice ot tlio a\ib fm Uic lotalioii 
Thita ippcoia in ci|iialion (10), ivlicie the voIum ol Uic laiioue oocllicient& depend on tlic 
ihoicc of Iho oiigin ol comdmatei, abmil nhieli the lutaUane ue ^uppoeal to take ]ilaec. 

If ne could jgel iid of llie cfleclb ol Iiiumt dhploeemonlb, nc ooiild ileteiaune the lota- 
liona Thu wne hibl done liv FiDteeaa Milne,* who euppoilal a beam liy laiile-edgBb 
at itb centa ol giaiil^', and later by Di Seblutu * Tlie^e ineliumciitB bled to ehow 
any Idle at the lunra ot the eaithqualuh, which iheioloio niuel bo exliemely omall. 

A aeoond of dotnmining tills lias boon piopoccd by Roleesm Wiechab' 

lot tao hoiuontol pcndulurae with equal iuIuls of a, nl/L and gi/L be installed, one 
\«tically ovei the other, and let the ongin of eoadinaleb bo idioaen at the CG% of 
the Iowa pendidum, ile oquation will be 

Uu eqiulion of the uppa pendulum will bo 

It contains an extia toim — {nl^/L)d^df whae Z' »Z-\l is, m Ihn case, the dis- 
tance betsraen llu eenleis of giant}' of the 2 paululums, the oiigin of thfa tenn win 
apiieai on leleiiing to aquation C16) On lidciug the diltmonoo of UiObO two equahoiis 


which givee us a lelalicm hetwoen the icoad and Uio angular acocleialian of the outh 
about the oas ol § wilhoul conlaining die llnou (bsiilaecmenl If we woik out the valuo 
ot M, and subbtiluto it in apialion f25) we can then find Uio linooi aeceleialion Fkmoe 
Golitsin has shown a veiy olcguil mamuir ot eaiiying out thu pioeoss by the use of lua 
metluxl of dlpotiomagnolic icaading thiuaplvanooietcr * Fiolouar Wieeluul’e method 
piosuppoon tliat tlu aupiMils of the 2 ponduluins movo as tho Iho) wme pm la of a iigid 
Ind)', mol tberalmo that tho molione oan bo loiHcwntod an the mmo rotation about the 
•tonir axis Thn would ecilomly not lio tho ease If Iho uppn insliumuit wmo mounted 
ill a high budding, fm Uicn tho nbialions ot tho budding would intafcrc, and it may 
be quosbonod wbllun tho eondition would hold fm two points at dillmcnl dutonees 
bolflw the siiiface ol tho oaith But it two pondidinns me mountod, mu above the other 
on theBBmoiiuppoit,asninooGah1ammiaiiged thcmlnbiaoxpeiimenta, Ihcbe obgeetions 
disappem 

A aomlar mothod con bo applied to vmtiisal mnlion instiumcnts, let ua ouppoae that 
two umdm insbumenta me moiinled okm logothm with thmi aTBS of lotation in the aamo 
atiBi^t line, but with thou beams pmnting m opponle dueotionb, it u evident that any 
veitical diBplaeoment would affect them sliLa, but a rotation around Uimi comm on axu 
ot lotatum would cause movementa m opposite dmotions The equations of the two 
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loatnimBiitfi would be^ on putting tha aigm of ooaidinatH at the uu of rotation dsee 
equatuHia (1S2) and Cld4i))i 


and 






(Mf) 


on adding thaea two equationh, the tdt rtiHapppera; and on mbtiaoting one from the oilier, 

a1 1 J 1 a. — fnU^ 4..^ ^1 J.V^ 


Ji > I .f Tl ■ I nr;; i i fjl 1 1 . '•* M t il : j " ^ i 1 1 1 f. >< t p B i* ■ iI-M* I ». > 


ment and rotation of the aame pointy and therefon the aepaiation of tbaae two mvolvea 
no suppontion aa to the nootaona of pointa at aome dihtanaa apart 

Fiiiioe Oalitiin haa deaciibed anothca method of meaauiing oompaiatira^ lapid tdta 
Hie haa ahonn that a bar hiipg by wiiea of equal length, attached to ita en^, ^ wiiee 
themaelvea beiqg faetaned to the aupport at di&aient hei^ta, ao that the bar hangp m an 
inclined poaitian, will be lotated around a veitual idane bv a tilt at nght an^aa to the 
plane of thanuea, andtiiia rotatum will not be aflerted by the awmguig of ttebaraaa 
pendulum Tina la a modifioabon of tha hifilar pendulum, l]y Mr Bbmoe 

Darwin for the atudy of alow eaith-tilln * 

■BhO Davna^ BiUar Ptnduluni far Meawnog BarlliFTdti Niatina UM, vol 245-040 



nEnnnon 


limi diipladaiMiiti of Uio gumnd 
lotataoa of Iho giound 

P, puiod of hiMU dupkoamonti of fho 
giound 

pmiod ot lotataona of the giound 

ii-Sw/7' 

T, poiiod ot the pondulnm with, dunping 

Tm imiod of the panduluin without damp 
ing 

pmiod of tlio pondulnm without dump- 
ing whan iwung imtmlly 

C&, oontai ot gtoTiljy of thn fnawimm || 
iny tamo 

GO^ eontoi ofgiontjof iho pondnlum whon 

at loot 

COu oanlai ot giarilj of Uio pondulnm onp- 
poaad iigidJ|y oonnaotod with the 
auppoife and monng with it 

Ij, ffloinent of lumtan ot the pondulnm 
about CO 

^ momont of inmtia of tho 
about ana of loiatum 

[l]f oomplnto momont of inorba about ana 
of rotatum, innluding thomagni^miig 
lama 


3ft moao of tho pendnlum 

It diatanoBof CiffbonilboaiMotiotation 

L^liy3fU dialwee ot oontar ot oooillataon 
fkam ana ot lotation 

If uudinotion at ana of loiataon to tiio 
mtieal 

VmtLfit longUi ot mmpio maUiainatioal pon- 
dnlum hanng the oamo pmiod 
■, eooflkianl of viauoua damping. 

1/Kt lalatalion famo^ Uiot i^ tho tamo im 
qniiod Im tlia amplitudnto diminiah 
in tho pH^itaon 1 1/e 
M, damping lataa 

A, lo^ufhmm daoiomont 

fV Aiotaonal diaplaoanioni ot medial line 

a, amplitnda at tho leomding pauit 

Jf langa ot tlio laomding pmnl 

mogniiying powm An Tajnd linoai hoi- 
momo diaplaromonto 

Wt aagmtying powm An linaor hannome 
diajdaoamonta of any pmiod 
U, magnifying powm A» honnonio iota- 
taona of any ponod 
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i-nyr.* 

iSt) 

L V v**.; 

fSB) 

Ji ^ 

Vl + CikT/2«i 

(88 a) 

T^^T\l — \{ftT/2mf[ vhED jc Ubmall 

(89) 


(44 a) 

/«r.Y log/* iog’€ 

^SW lB82+loarc 

I4ib) 

2ir •- n ^ 

(41) 

h 3a 

(«) 

■^+1 “ 

(81) 

2| 

(BQ 

gf “W+i ” n 

(87) 

..*jq5loa 

W 

■'/*18M + Iog*.(?J + [(^ “4 

(79a) 


17«2 (Q/T^ 

(91) 

7a ii7/2i ■■ lii^X' ■■ ii/£*if 

(2^ and (810 

irlme ii u Cha dupliieaiiiait of the pomtar annapobdiiif ta n tigniii diajdaoaiiient $ of tho 
pandulnm. 
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